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CHAPTER 1 


NUMBER SYSTEM 


Basic Introduction 


COMPLEX NUMBERS 


INTEGERS 


FRACTIONS 


Prime Number : Except 1 each natural number which divisible by only 1 and 
itself is called as prime number e.g. 


• There are total 25 prime number upto 100 


• There are total 46 prime number upto 200 
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• 1 is neither prime nor composite number 

• There are infinite prime numbers. 

• A list of all the prime number upto 100 is given below. 
Table of Prime Number (1-100): 

2 11 23 31 41 53 61 71 83 97 

3 13 29 37 43 59 67 73 89 

5 17 47 79 

7 19 \ 

v 



How to test whether a number is prime or not: To te§t asnttmber n take the' 
square root of n and consider as it is, if it is a natuM^uifibej otherwise just 



the number is divisible by any of these prime numbers'tfifen it is not a prime 
number else it is a prime number. , \ N \ 

Example: Check that whether 241 is prime. \ 

Solution: When we take the square roqt of2,41 it is approximate 15, so we 
consider it 16. Now we divide 241by'all'th|_p v rime numbers below 
16 vfz., 2,3,5,11,13 

Since 241 is not divisible by any one of the prime numbers below 16. So it is 
a Prime Number. 

Examples : 
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(a) The product of two integers is 30, where the even integer is greater than 
the odd integer. What can be their minimum sum. 

(b) Find the all possible solution of a b + b a - 17, where a,b are natural 
numbers? 

(c) 1-2 + 3-4 + 5-6 +7-8,.+ 99-100? 

(d) 7-8 + 9-10.+ 99-100? 

(e) 7-8 + 9-10...... + 1699-1700 + 1701? 

(f) -8 + 9-10.+ 99-100? 

(g) If a x b x c x d x e = 45 where, a, b, c,d,e are distinct integers then find 
a+b+c+d+e-2 

(h) There are 15 students in a class room. Each one shakes hand with one 
another exactly once. Find the number of total hand shakes occurred in 
the class? 




























(i) On the occasion of New Year every student of a class exchanged 
greeting card with every other student. If total 870 cards have been 
exchanged, find the total number of students in the class? 

(j) The average of any 5 consecutive natural numbers is x . If next number 
is also included, the average becomes y. Find y-x. 

(k) If a 3 +6 3 = 217 and a 3 + Z> 3 + c 3 = 3 , where a 3 + fr 3 + c 3 = r/ 3 , where 
a,b,c,d are distinct natural numbers, find a + b + c + dl 




. 

SSCfe: V • ' ' ' ■■ ■■ ;■ : 




1.1 Problems based on £n,£n 2 ,£n 3 

(i) 2n,2n 2 ,2;n 3 ^ 

(ii) Consider the sequence of ordered sets of natural numbers:. 
(ill) {1},{2,3),{4,5,«},... 


(iv) What is the last number in the. 10—-.. K*'\'^\ Xx 

(v) The sum of first 'n 1 natural numbers with-on^bfthem missed is 42. 
What is the number that was missed? KW 

(vi) What is the 94^ term of the following sequence?" " 

(vu) 1,1,2,2,2,3,3,3,3,3,3,4,4,4,4,4,4,4,4. \^~ 

(viii) A pyramid shaped toy is made by tightly placing cubic blocks of 


lxlxl cm 3 . The base of the toyjsltequare 4 x 4cm 2 . The width of 
each step is 0.5 cm. How many bfdqks are'fequired to make the toy? 

(ix) Find the average of et given series 

(x) 1,, 2,2,3,3,3,4,4,4,4,5,5,5,5,5, 6,6,6,6,6,6, 7,7,7,7,7,7,7 


j.y*; - _ v 

.'A--!;;:.;, • u-f</; •\•; 

\-' ■ • - . ;■ 

. Hr * ' • . ’ 

. -' * ; v v 




r.«- ’’ ■ 

- o' a- • . 

- ( • * • 

(xi) If l 3 + 2 3 +3 3 +4 3 +... + 10 3 =3025, 
then find 2 3 +3 3 +4 3 +... + 20 3 =? 

(xii) xy-yx = 9\x-y\,xy+yx = ll(x+y), xyx-zyx = 99\x-z\ s* 

(xiii) If we add 54 to a two digit number, its digits get reversed. How many 

such tow digit number are possible? ? : ” •' 4 ; . : 

(xiv) If we add 18 to a two digit number, its digits get reversed. If the > .. v 

original number and the new number both are prime. How many such \ 

numbers exist? 

(xv) The difference between a two digit number and its reverse is 45. How ■' -... - 

many such number exist? 

1.2 Cyclicity (Unit Digit) 

(i) Find the unit digit of 11+21+3!+...+ 100! = ? ' 

(ii) Find the unit digit of 2 522 ,7 71 ,5 72 

1.3 Exponents (Number of Zeroes) 

(i) What can be the maximum power of 2 that will completely divide 
10!? . 

(ii) Find the number of zeroes at the end of 1001? 

(iii) If nlend with 14 zeroes, find the sum of all possible values ofn? 
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(iv) If «!end with 30 zeroes, how many values of n are possible? 

(v) If N is the product of first 100 multiples of 10. Then find the number 
of zeroes at the end of N? 

(vi) How many digits are there in the following product 
2 17 x 3 2 * 5 14 x7 = ? 

(vii) A function /(n) is defined such that f (n) = sum of digits of n .For 
ex. /(137) = 1 + 3 + 7 = 17,find /(2 6 x3 5 x5 5 ). 


Factors 


How many factors of 400 are perfect squares. 


Find the total number of factor of 360, 


(iii) Find the total number of factor of 5000 


(iv) Find the least number with 7 factors. 

(v) Find the least number with 17 factors 


(vi) Find the least number with 6,18,12 factors'.'-. 


(vii) If N has 15 factors, how many faptQrs''c< 
(viii) The number of odd factors of 360,100Q.^ 

VV 

(ix) Find the product of all the factors of 100. 

(x) Find the sum of all the factors of 100. 


Divisibility 

(i) Any four digit number of the form abab is always a multiple of ? 


(ii) Any six digit number of the form abab is always a multiple of ? 


(iii) If 12x456 is a multiple of 11 ,find the value of x? 

(iv) If 327x92 is a multiple of 1 l,find the.value of x? 


(v) If 652x38 is a multiple of 11 ,find the value of x ? 


(vi) If 75x73 is a multiple of 12, how many such number are possiblex? 


(vii) Find the common factor of ll 13 +15 


Remainder 

Find the remainder of the following 
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LCM and HCF 

(i) The HCF of two numbers is 33 and their sum is 528, how many such 
pairs exist? 


(ii) The HCF of two numbers is 13 and their sum is2028;T|ow^ 
pairs exist? \ \ %Ss O 


(iii) The HCF of two numbers is 20 and their LCM is v fpQ, how many such 
pairs exist? ^ "'' s n v \ \ \ 
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TIME AND DISTANCE 


The terms time and distance are related to the speed of a 
Speed: It is the distance travels per unit time. 


Speed = 


Distance 


Conversion of units 


One kilometre / hour - 


1000 metre 


5 

■ = — m 


60x60 seconds 18 


Useful Formulae 


(i) Time = 


Distance 

Speed 


(ii) Distance = (Speed x Time) 


(iii) x m/sec = |^x x — J km/hr 

(iv) If a certain distance is covered at u km/hr and the same distance is 
covered at v kn/hr, then the average speed during whole journey 

(tt + v) 

(v) 5 If a man changes his speed in the ratio x : y, then the ratio of times 
taken becomes x : y. 

Relative Speed 

It is the speed of a moving object in relation to other moving object. Relative 
speed of a moving body with speed xkm/h in relation to the other moving 
body with speed ykml h in same direction is difference of their speed i.e.,. 
(x-y)km/ h and when the body is moving in opposite direction is the sum 
of their speeds i.e., (x + y)kml h. 

Useful Formula: 

(i) If two bodies are moving in the same direction, then their relative 
velocity will be equal to the difference of their speeds. Suppose two 
trains or bodies are moving in the same direction at u km/hr and 
v km/hr such that u > v, then their relative speed ~{u-v)kml hr. If 
two trains of lengths x km and ykm move in the same direction at 
ukml hr and v km / hr (where u > v), then time taken to cross each 


28A/1I, (First Floor) Jia Sarai, Hauz Khas, Near LI T., New Delhi-110016, Ph.:<011)-26537527, Cell: 9999183434 & 9899161734,8588844789 

' F.-mail: infn@riinsarairtemv.cnm; We.hsitfi: www.dincacadftmv.cnm - 
























An ISO 9001 : 2008 Certified Institute 


other is ■ — \hrs . Where x meter and y meter are the length of 
vu-v) 


two trams. 


(ii) If two bodies are moving in the opposite directions then their relative 
velocity will be equal to the sum of their speeds. Suppose two trains or 
bodies are moving in the opposite directions at u km/hr and vkm/hr. 

Then, relative speed =(u+v)km/ hr. If two trains of lengths x km 
and ykm moved in the opposite directions atukmph and vkmph , 


( x + y 

then the time taken to cross each other is-— hrs . Where x meter 


and y meter are the length of two trains. 


(iii) If two persons 9or vehicles) start at the same time .from jtwo poirtts A 
and B towards each other and after crossing, they take'x and y units of 


i • r. j * -ii Speedof First y 

time in reaching B and A respectively, then, ;-L -= J— 


'X. 'Spedddf second V x 

\ '* SSv x.*N v ^ 

(iv) Time taken by train x meters long in passing a signal post or a 

standing man is the same as the time taken by the train to 

\ \ ^ 

cover x meters with its own speed. \ \ 


(v) Time taken by a train x meters long in -pass i rig a stationary obj ect of 

lengthy meters is the same as the lime taken by the train to over 

\ N 

cover(x + y) meters with its own speed. 


2.2 Boats and Streams 


Downstream: The direction along the stream (water) is called downstream. 


Up stream: The direction against the stream is called upstream. 


(i) Let the speed of a boat in still water be ukm / hr and let the speed of 
the stream be v km / hr. Then: 


(a) Speed downstream=- (u + v) km/hr 


(b) Speed upstream -(u-v) km/hr 


(ii) Let speed downstream -ukm/ hr and speed upstream -v km t hr. 
Then, 


(a) Rate in still water=—(n + v) km/hr 


(b) Rate or current =— (u - v)km/hr 


(iii) If a man rows a certain distance downstream in ft hours and returns 
the same distance in t 2 hours, and the stream flows at the rate of 
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u km/hr, then speed of the man in still water is 




Examples , 


(a) A train, when it moves at an average speed of 40 kmph , reaches its 
destination on time. When its average speed becomes 35 kmph , it 
reaches its destination 15 minutes late. Find the length of the journey. 


Sol: Suppose the destination is D km away from the starting point. 


Now, according to the question, 


[Convert minute 


Required length of the joumey,= 70 km. ' 

<b) A car covers the first 30 km of its jhumey4n45 minutes and the 

remaining 25 km in 35 minutes. WhaUsTEhe average speed of the car? 


Total distance travelled 


Sol.: Average speed : 


Time taken to travel thedistance 


41— km! hr 
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CHAPTER 3 


TIME AND WORK 


Working efficiency is the work done by an individual in one day and this 
efficiency is inversely proportional to the number of days to complete a 
work. It means that a person who takes less days to complete a work is said 
to be more effficient than a man who takes more days tp eomplete the same, 
work. For example, if A can do a piece of work in n days, theft the part of 


the work by him in 1 day = - 


Important Facts 


(i) If A’s 1 day’s work =—then the time taken by A to finish the work = 

n' \ '"x 


ndays. one day's work- 


Number of days riquired to finish the work 

(ii) The total work is assumed to be’i, \ ^ 

(iii) If ‘A’ can do a piece of work in x'daysTB’ can do it in y days then 


‘A’ and ‘B’ working together can do the same work in 


xy + yz + zx 


(iv) If A, B and C can do a work in x,y and z days respectively then all 


of them working together can finish the work in-—-days. 

xy + yz + zx 


(a) More also less days and conversely more days lessd men. 

(b) More men more work and conversely more work more men. 

(c) More days more work and conversely more work more days. 

(vi) The time required to complete a certain apiece of work is increased 
9or decreased) in the same ratio in which the number of men engaged 
of do that piece of work is decreased 9or increased). 

Pipes and Cisterns 
Important Facts: 

(i) If an inlet pipe can fill a cistern in x hours, then the part filled in 1 


hour = —. 
x 


JourOwn 


r otes 


■' -C'v* ft ; ;r 






(v) Time and number of men each are always in direct proportion to work. 
If Mi persons can do Wi works in Di W 2 = M 2 D 2 W[. 

We can also conclude that 






(ii) If a pipe can empty a full tank in y hours, then part of tank emptied in 




■ ■ 






mm 
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(iii) If an inlet pipe can fill a tank in x hours and an outlet pipe empties the 
full tank in y hours, then the net part filled in 1 hour when both the 

pipes are opened = ——- (wherey >x). 

\ x y) 

(iv) If an inlet pipe can fill a tank in x hours and an outlet pipe empties the 


full tank in hours, then net part emptied in 1 hour=I-(where 

at x ) 

x>y). \ "X \ 

V N - ■■ 

'V- '' 

Examples: W \ ~ X. 

\ x' 

(a) The work done by a child in one day is one third'-tfiat by-a.man half that 
by a woman. If one man, one woman and one child together can 
complete a work in 2 days, in how days can‘4 children together 
complete the same work? 

\ > > 

* N*'v 

Sol: We have, 1M = 3C and 1W = 2C (where,male work, C = child 
work, W = woman work) Therefore, LMA fW+ iC=6C 


Hence, the required number of days='-^—'s=3 days 


(b) A tank is filled in 5 hours by three pipes A, B and C. The pipe C is twice 
as fast is B and B is twice as fast as A. How d much time will pipe A 
alone take to fill the tank ? 

Sol: Given, ratio of efficiencies of pipes A, B and C are as follows 

C B A 


4:2:1 

Suppose the efficiencies of pipes C, B and A are 4K, 2K and K 
respectively. 

Since, the tank is filled in 5 hours by the three pipes having combined 
efficiency equal to 7k then the time required to fill the tank by A alone 

= Z^ = 3 5 hours 
k 

(c) A and B together can dig a trench in 12 days, which A alone can dig in 
30 days. In how many days B alone can dig it? 

Sol: (A + B)'s 1 day’s work= — 




- 
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Hence, B alone can dig the trench in 20 days. 





























CHAPTER 4 
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SCHEDULE DAY/DATE/TIME 


In a normal year there are 365 days i. e., 52 weeks and 1 4ay. Therefore, a 

normal year contains 1 odd day. Leap year: A leap yearhas 360 days. 

s V' v ’~. v 

(i) Every year divisible by 4 is a leap year, if it is not a century . 

(ii) Every year divisible by 4 is a leap no other century is a leap year. 

\ \ 

Counting of Odd Days 

(i) 1 ordinary year = 365 days =\'52 weeks.+1 day]), \ 

/. 1 ordinary year has 1 odd day. \ 

(ii) 1 leap year = 366 days = (52 weeks + 2 days)...^ * 

1 leap year has 2 odd days. 

\ s> ~ 

(iii) 100 year = 76 ordinary years +24,1 eap yqirs. 

= (76x1 + 24x2) odd = days= 124odd-days. 

\‘‘ n N n \ 

= (17 weeks + 5 days ) =5 odd days. \ 

Number of odd days in 100 years = 5 

Number of odd days in 200 years =(5x2) = 3 odd days (Here, we 
divide 10 days by 7, remainder is 3). 

Number of odd days in 300 years = (5 x 3) = 11 odd day 

Number of odd days in 400 years = (5 x 4 +1) = 0 day. 

Similarly, each one of 800 years, 1200 years, 1600 years, 2000 years 
etc. Has an odd day. 

Day of the Week Related to Odd Days 

In a given period, the number of days more than the complete weeks are 
called odd days. 


Number of days 

0 

i 

2 

3 

4 

5 

6 

Day 

Sun 

Mon 

Tues 

Wed 

Thurs 

Fri 

Sat 


I 4.3 Clocks 

The dial of a clock is a circle whose circumference is divided into 12 parts, 

, called hour spaces, Each hour space is further divided into 5 parts, called 

minute spaces. This way, the whole circumference is divided into 
12 x 5 = 60 minute spaces. 

The time taken by the hour hand (Smaller hand) to cover a distance of an 
hour space is equal to the time taken by the minute hand (longer hand) to 
I cover a distance of the whole circumference. Thus, we may conclude that in 

60 minutes, the minute-hand gains 55 minutes over the hour-hand. 

In an hour, the hour-hand moves a distance of 5 minute spaces whereas, the 


; ..... V- ' ’•'+ V+ 

; -,v ;V;; 

^ .{■ : ;A 
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min ute-hand moves a distance of 60 minute spaces. Thus, the minute-hand 

remains 60 - 5 = 55 minute spaces ahead of the hour-hand. 

Important Facts: 

(i) In every hour, both the hands coincide once. 

(ii) When the two hands are at right angle, they are 15 minute spaces 
apart. This happens twice in every hour. 

(iii) When the hands are in opposite directions, they are 30 minute spaces 
apart. This happens once in every hour. 

(iv) The hour hand moves around the whole circumference of clock once 
in 12 hours. So the minute-hand is twelve times faster than the hour- 
hand. 

(v) The clock is divided into 60 equal minute division: 

(vi) 1 minute division = 360°/60 = 6° apart. 

(vii) Each hour number is evenly and equally separ^teijby'fiye minute 
divisions (5x6°) = 30° apart. 

\ ." 1 °, 

(viii) In one minute, the hour hand moves—.'*'•■ \ 

2 V 'X'x' — 


(ix) In one minute the minute-hand gains .5—mdre-thari the hour-hand. 

v^; 

(x) A clock will subtend an angle 6° between-t^em of the two hands of a 

clock. At any time, the same can be found dut using the following 
formula for the variants in a clock S \'~—• 


0 = — m-30h\ when — m>30h 


0 = 30 h - m\ when 30 h >—r 


Examples : 

(a) It was Sunday on Jan 1, 2006. What was the day'of the week Jan 1, 


Sol: On 31 st December 2005, it was Saturday. 

Number of odd days from the year 2006 to the year 2009 = (1 + 1+2 + 
1)= 5 days. 

On 31 st December 2009, it was Thursday. 

Thus, on 1 st Jan, 2010 it is Friday. 

(b) A watch which gains uniformly is 2 minutes low at noon on Monday 
and is 4 min. 48 sec fast at 2 p.m. on the following Monday. When was 
it correct? 

Sol: Time from 12 p.m. on Monday to 2 p.m. on the following Monday 
= 7 days 2 hours =170 hours. 

( 4"l 34 

.‘. The watch gains 2 + 4- min=—minin 170 hrs. 

I 5 J 5 

34 

Now, —min. Are gained in 170 hrs. 
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2min. Are gained in 170 x—x2 hrs = 50hrs. 

I 34 J 

Therefore, watch is correct 2 days 2 hrs. After 12 p.m. on Monday i. e., 
it will be correct at 2 p.m. on Wednesday. 

(c) A clock loses 1 % time during the first week and then gains 2 % time 
during the next one week If the clock was set right at 12 noon on a 
Sunday, What will be the time that the clock will show exactly 14 days 
from the time it was set right? 

Sol: the clock loses dl% time during the first week. 

v ... 

In a day there are 24 hours and in a week there are 7 days. Therefore, 
there are 7 x 24 = 168 hours in a week. 

W \ 

t x \ ' . x 

If the clock loses 1% time during the first week, then it will show a time 

which is 1% of 168 hours less than 12 Noon at thie end of the first week 

\ X. 

= 1.68 hours less. \'\ \ v ' 

NV 

Subsequently, the clock gains 2% during the^nexfvyeek. The second has 
168 hours and the clock gains 2% time -.2„% of 168 .hours = 3.36 hours 
more than the actual time. \ \ ^ 

As it lost 1.68 hours during the first week and then gained 3.36 hours 
during the next week, the net result-will be-jr-1.68 + 3.36 = 1.68 hour 
net gain in time. So the clock will show a'time which is 1.68 hours more 
than 12 Noon two weeks from the time' it was set right. 1.68 hours = 1 
hours = 1 hour and 40.8 minutes = 1 hour + 40 minutes + 48 seconds. 
That is 1: 40: 48 P.M. 

(d) If the third Sunday of a particular month falls on 20 th day of the month, 
what will be the first day of that month? 

Sol: Given, third Sunday = 20 th day of the month. 

Second Sunday = 20 - 7 = 1 3 th day of the month 


' 




First Sunday =13-7 = 6“ day of the month 

Now, 5 th day = Saturday, 4 th day = Friday, 3 rd day = Thursday, 2 nd day = 
Wednesday, 1 st = Tuesday. 

(e) Sumedha would like to complete all her homework before 10 p.m. in 
order to watch important final cricket match between India and Pakistan 
on TV. She has 40 minutes assignment in each of her five prepared 
subjects. What is the latest time at which she can start and still complete 
her homework in time for the final cricket match? 

Sol: Time needed for Sumedha to complete all her 5 assignments 
= (40 x 5)wiinutes = 200 minutes 

= 3 hours 20 minutes 






mmm 
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Hence, the required time is 3 hours 20 minutes before 10 p.m. so, she 
can start work at 6.40 p.m. 


28A/11, (First Floor) Jia Sarai, Hauz Khas, Near U.T., New Delhi-110016, Ph.: (011)-26537527, CeU: 9999183434 & 9899161734,8588844789 

























An ISO 9001 : 2008 Certified Institute 


CHAPTER 5 


PROFIT AND LOSS 


Based on CP and SP V 

(i) If the cost price is Rs. 60 and profit percent is 20%..Find-outthe 

selling price. ^ ^ 

(ii) Find out the selling price, if cost price is Rs. 8Q ahd 10ss.,percent is 

15%. >, "• '''v. 

- 

(iii) Find out the cost price, if selling-price is Rs.. 80 ,ahd profit percent is 

25%. X ' 

(iv) A man bought some toffees at 3 for a rupee. Hov('many for a rupee 
should he sell to gain 50% in the entire transaction? 

(v) A man bought some toffees at 6 for a f^pee>f|Qw many for a rupee 
should he sell to gain 25% in the eptire fransaction? 

(vi) Dinesh purchased some lemons. x He purchased 3 lemons fro Rs. 2. He 
sold all the lemons and earned 25%^p^fS^At 

Ans:6forRs. 5 \ N ‘ v " 

(vii) Ratish purchased some lemons. He sold all the lemons. He sold 8 
lemons and earned 25% profit. At what rate did he sell all the lemons? 

Ans: 16forRs. 15 

(viii) Keshav purchased some lemons. He sold all the lemons. He sold 11 
lemons for Rs. 10 and incurred 30% loss. What should be the selling 
rate if he incurs 20% loss? 

Ans: 77 for Rs. 80 

(ix) By selling 12 toffees for a rupee a man lost 20%. How many for a 
rupee should he sell to gain 20%? 

(x) A man sold 50 toffees for a rupee and hence lost 25%. How many for 
a rupee should he sell he sell to gain 25% ? 

(xi) By selling 45 lemons for Rs. 40, a man 20%. How many lemons 
should he sell for Rs. 24 to gain 20%. 

(xii) A man bought 6 toffees for Rs. 10 and sold them 4 for Rs. 6. Find out 
his gain or loss percentage. 

(xiii) Mukesh purchased some lemons. He purchased 7 lemons for Rs. 9. He 
sold all the lemons. If he sold 11 lemons for Rs.13. What is the 
percent loss in the whole transaction? 

Ans: Approx 8% loss 

(xiv) If the selling price of 50 articles is equal to the cost price of 40 
articles, than the loss or gain percent is 

(xv) The C.P. of 21 articles is equal to S.P. of 18 articles. Find the gain of 
loss percent. 
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(xvi) By selling 48 meters of cloth a person gains the cost price of 12 
meters. Find the gain per cent. 

Ans: 25% 

5.2 Defrauding 

(i) A shopkeeper claims to sell his goods at cost price but he uses a false 
balance which show 1 kg instead of 800 grams. Find out his gain 
percentage. 

(ii) A shopkeeper marks up his goods by 20% and uses a false balance 
which show 1 kg instead of 900 grams. Find out his profit percentage. 

(iii) A grocer sell rice at a profit of 20% and uses a weight which is 25% 

less. Find his total percentage gain. x \n w 5 


5.3 


5.4 




Ans: 60% 


(iv) A tradesman defrauds to the extent of 10% in buying goods and also 
defrauds to the extent of 10%4n-seUiijg. His. Jain percent is : 


Ans: 22—% gain 
9 


\ v' 

V. 


When the Profit/ Loss is Calculated on S.P v ~ 

(i) By mistake a shopkeeper calculates his.pro fit on selling price and 



claims to make a profit of 20%. Find h,is actual profit? 

\ N v '~ 

(ii) A shopkeeper calculates his loss on selling price by mistake and 
claims a loss of 25%, find his actual profit? 

x 2 /100% 

(iii) A man sold two flats for Rs. 675958 each. On one he gains 16% while 
on the other he loss 16%. How much does he gain or loss in the whole 
transaction? 

(iv) A man sold two articles, each for the same price Rs. 600. He earns 
20% profit on the first and incurs 20% loss on the second. What would 
be his overall profit or loss ? (in Rs) 

Unitary Method 

(i) A man sold his watch at 5% loss, if the selling price had increased by 
Rs. 2000, there would have been a gain of 15%.Find out the cost price 
of the watch? 

(ii) A man sells an article at a profit of 25%. If he had bought it at 20% 
less and sold it for Rs. 10.50 less, he would have gained 30%. Find the 
cost price of the article. 


5.5 Reverse Ration 

A person bought two watches for 960. He sold one at a loss of 20% and the 
other at a gain of 60% and the found that each watch was sold at the same 
price. Find the cost price of two watches. 
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5.6 Difference Division Method 


The profit earned by selling an article for Rs 832 is equal to the loss incurred 
when the same article is sold for Rs. 448. What should be the sale price of 
the article for making 50 percent profit? 


5.7 Miscellaneous 


A trader gives 4% discount on the MRP of a pen and gives one pen 
free for buying every 15 pens, and hence he makes 35% profit of the 
entire transaction. The MRP which is above the cdst price ls?... 


A dealer sold three-fourth of his articles at a gain'pf 20%and the 
remaining at cost price. Find the gain earned by.hinfinthe whole 
transaction. . -— . V~\ \\ 


(iii) A tradesman marks his goods 20% above, the'coStprice. He offers 
10% discount to customers. What is his gain, in percent? 

Ans: 8% gain \ W 


(iv) Radha purchased 10 dozens pens, at Rs. 70 p’er dozen. He sold 7 
dozens pen at 7% profit and the^emainirig 3 dozens at 17% profit. 
What is his profit percentage in this, transaction? 


20 kg of potato costs as much as 5 kg of tomato, 12 kg tomato cost as 
much as 30 kg of onion, 15 kg of onion costs as much as 18 kg of 
cabbage. If 10 kg of cabbage costs Rs. 50. What would be the cost of 
24 kg of potato? 


(vi) Two third of a commodity is sold at 30% profit, one fourth is sold at 
16% profit and the remaining at 12% profit. If a total profit of Rs. 100 
is earned, then find the value of the commodity. 
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CHAPTER 6 


PERMUTATIONS AND COMBINATION 


Before discussing Permutations and Combinations, let us .look at what is 
called as the “Fundamental Rule”. V \0 

“If one operation can be performed in ‘m’ ways and (When, it has been 
performed in any one of these ways), a second operation then can be 
performed in ‘n’ ways, the number of ways of perfomiingthe two operations 

will be m x n n . N \^ 

This can be extended to any number of operations, N \ 

If there are three cities A, B and C such that there are 3 roads, connecting A 
and B, and 4 roads connecting B and C, then the number of ways one can 
travel from A to C via B is 3x4, i.e., 12. \ 

\ x ' 

Permutations \ 

Each of the arrangements which can be made by taking some or all of a 
number of items is called a Permutation. Permutation implies 
“arrangement”, that their order of the items is important. 

The permutations of three items a, b and c taken two at a time are ab, ba, ac, 
ca, cb and be. Since the order in which the items are taken is important, ab 
and ba are counted as two different permutations. The words “permutation” 
and “arrangement” are synonymous and can be used interchangeably. 

The number of permutations of n things taking r at a time is denoted by ” Pr 
(and read as "nPr"). 

Combinations 

Each of the groups or selections which can be made by taking some or all of 
a number of items is called a Combination. In combinations, the order in 
which the items are taken is not considered as long as the specific things are 
included. 

The combinations of three items a, b and c taken two at a time are ab, be and 
ca. Here, ab and ba are not considered separately because the order in which 
a and b are taken is not important but it is only required that a combination 
including a and b be counted. The words “combination” and “selection” are 
synonymous. 


gpn 


'S^-FISS-. XJC03? TZ 
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The number of combination of n thing taking r at a time is denoted by " C r 
(and read as "nCr") 



6.3 Number of Linear Permutation of V Dissimilar Items Taken V 


at a Time without Repetition ( n P r ) 


Consider r boxes each of which can hold one item. When all the r boxed 
are filled, what we have is an arrangement of r items taken from the given 
n items. So, each time we fill up the r boxed with items taken from the 
' given n items, we have an arrangement of r items taken from the given n 
items without repetition. Hence the number of ways in which we can fill up 
the r boxed by taking things from the given n things is\equMv(o^fhe number 
of permutations of n things taking r at a time. 

□ □ □ □ □ 

Boxes 1 2 3 4 . r V. N 


V \ \ \ 


The first box can be filled in n ways (because,uny. 


\ \V 

used to fill this box). Having filled the first box>4p filrtne second box we 
now have only (n - 1) items; any one of thpseiterfis'ean-be used to fill the 


e n items can be 


second box and hence the second box can belled m~4n -1) ways; 


similarly, the third box in (n - 2) ways and^so on) the r box can be filled 


in (n-(r-l)} ways, i.e., [n-r + 1] \traiyfe-HCTiqe7 from the Fundamental 
Rule, all the r boxes together can be filledup in 


n-(n-l)-(n-2)....(n-r + l) ways 


So, ” P r = n ■ (n -1) • (n - 2).(« - r + 1) 


This can be simplified by multiplying and dividing the right hand side by 
(n-r)(«-r-l).... 3-2-1 givingus 


n P r =n(n-l)(n-2).[n-(r-l)] 


(n-l(n-2)..... n-(r-l)]j-(n-r).....3.2.1 

(n-r).3.2.1 ( n ~ r Y 


The number of permutations of n distinct items taking r items at a time is 


«p _ ” ! 


If we take n items at a time, then we get n P n . From a discussion similar to 
that we had for filling the r boxed above, we can find that n P n is equal to 




The first box can be filled in n ways, the second one is (n -1) ways, the 
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6.4 


6.5 


«(n-l)(n-2).3.2.1 waysi.e., n\ ways. 


Hence, 


n P„=n\ 


‘ n 
n\ 


But if we substitute r = n in the formula for ” P r , then we get n P n =—; 


since we already found that ” P n = n !, we can conclude that 0! = 1 


Number of Combinations of n Dissimilar thingsTakenr at a 
Time 


Let the number of combinations C r be x . Consider one of these x 

\v 

combinations. Since this is a combination,..the order of the >. items is not 
important. If we now impose the condition that on^er is; required for these r 
items, we can get r! arrangements from this one combination. So each 
combination can give rise to r ! permutations x combinations will thus give 
rise to x. r ! permutations. But since these are all permutations of n things 

taken r at a time, this must be equal to n P r 


\ 


‘•’N. 


So, "P = 


n\ 


(n -r)! 




Hence, n C r 


n\ 


d(n-r)! 


The number of combinations of n dissimilar things taken all at a time is 1. 


Out of n things lying on a table, if we select r things and remove them 
from the table, we are left with (n - r) things on the table - that is, 
whenever r things are selected out of n things, we automatically have 
another selection of the (n - r) things. Hence, the number of ways of 
making combinations taking r out of n things is the same as selecting 
(« - r) things out of n given things, i.e., 


n p _ n^i 

u n-r 


Type, q are 

The number of ways in 


The number of ways in which n things maybe arranged taking them all 
time, when p of the things are exactly alike and of one kind, q of them 


at a 


third one is in- 2) ways and so on, then the n th box in 1 way; hence, all the ^ 
n boxes can be filled in 



When we looked at n P r , we imposed two constraints which we will now 
release one by one to find out the number of permutations. 

Number of Arrangements of n Items of Which p are of one 
of the Second Type and the Rest are Distinct 




:: ¥ 
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exactly alike and of another kind, r of them exactly alike and of a third 
. «! 


kind, and the rest all distinct is 


p\q\r\ 


Total Number of Combinations 

Out of n given items, the number of ways of selecting one or more items is 
where we can select 1 or 2 or 3. and so on n items at a time; hence the 

number of ways is "Q +” C 2 +” C 3 +.+" C n 


This is called “the total number of combinations” and is equal to 2 -1, 

v 

where n is the number of items. \ \ 


Number of ways of selecting one or more items from «'given v items is 2”'-l 


(i) Dividing given items into groups 


< \N 


(ii) Dividing (p + q) items into two groups items 

respectively. \ \\ 

V ’ ' 

‘ "N. V'— 

(iii) Out of (p + q) items, if we select p items' '(•which can be done in 
p+q C p ways), then we will be leftVith ^\items, i.e., we have two 
groups of p and q items respep'tively .' 'So, .the number of ways of 
dividing (p + q) items into two grqups bf^ and q items respectively 

V! 

is equal to p+q C v which is equal to ——— 


(iv) The number of ways of dividing (p + q) items into two groups of p 

and q items respectively is - - ---- 

p\-q\ 

(v) The number of ways of dividing 2 p items into two equal groups of p 

each of ■ - ‘ where the two groups have distinct identities. 

( P !) 2 

(vi) The number of ways of dividing 2 p items into two equal groups of p 

each is --where the two groups do not have distinct identity. 

2 !( p !) 2 

(vii) The number of ways in which (p + q + r) things can be divided into 

three groups containing p, q and r things respectively is iEjLUL 

p\q\r\ 


If p-q-r , i.e., if we have to divide the given items into three EQUAL 
groups, then we have two cases where the three groups are distinct and 
where the groups are not distinct. 
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When the three groups are distinct, the number of ways is -—i 

(p'.? 


When the three groups are not distinct, then the number of ways is ——- 

3!(p!) 3 


6.7 Circular Permutations 


Hence, the number of ways in which n distinct things can be arranged in a 
circular arrangement in (n -1)! 


If we take the case of five people. A, B, C, D and E, sitting around a table, 
then the two arrangements ABCDE (in clockwise direction) and AEDCB 
(the same order but in anticlockwise direction) will be different and distinct. 
What is the different between different and distinct? Here we say that the 
clockwise and anticlockwise arrangements are different. However, if we 
consider the circular arrangement of a necklace made of five precious stones 
A, B, C, D and E, the two arrangements talked of above will be the same 
because we take one arrangement and turn the necklace around (front to 
back), then we get the other arrangement. Here, we say that there is no 
difference between the clockwise and anticlockwise arrangements. In this 
case the number of arrangements. In this case the number-of arrangements 
will be half of what it is in the case where the clockwise and anticlockwise 
arrangements are different. 


The number of circular arrangement of n distinct item is (n - 1)! if there is a 
DIFFERENCE between the clockwise and anticlockwise arrangements, and 

——— if there is NO DIFFERENCE between the clockwise and 
2 


When n distinct things are arranged in a straight line taking all the n items, 
we get n\ permutations. However, if these n items are arranged in a circular 
manner, then the number of arrangements will not be «!but it will be less 
than that. This is because in a straight line pattern, if we have an 
arrangement ABCDE, and if we move every item one place toThe right (in 
cycle order), the new arrangement that we get, EABCD,\yilfnptbe the same 
as ABCDE and this also is counted in the n\ permutations that we talked 
about. However, if we have an arrangement ABCDE ir^a circular fashion, 
by direction, we still get the same arrangement ABCDE- So’ if we now take 
n\ as the number of permutations, we will be counting-the.same 
arrangement more than once. \ \.\ 

The number of arrangements in circular fpshlbncan be found out by first 
fixing the position of one item. Then the femaihitjg -(« -1) items can be 

arranged in (« -1)! ways. Now even ifw v e move-these (« -1) items by one 

\ x - 

place in the clockwise direction, then the, arrangement that we get will not be 
the same as the initial arrangement because one item is fixed and it does not 
move. 
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anticlockwise. 

Sum of all Numbers Formed From the Given Digits 

(i) If n distinct digits are used to make all the possible n - digit numbers, 
we get n\ numbers. We now want to find out the sum, of these n! 
numbers. Let us take an example and understand how this can be done 
and then look at it as formula. 

(ii) To find the sum of all the four-digit numbers formed using the digits 
2, 3,4 and 5 without repetition. 

(Hi) We can form a total of 4! or 24 numbers. When we add all these 
numbers, let us look at the contribution of the digit- 2 to the sum. 

(iv) When 2 occurs in the thousands place in a particular numbers, its \ 
contribution to the total will be 2000. The number df numbers that can 
be formed with 2 in the thousands place is 3! , i,e.'6;numbers. Hence, 
when 2 is in the thousands place, its contribution to the sum is 
3! x 2000 


• ?? ? 




(v) Similarly, when 2 occurs in the hundreds place in a particular number, 
its contribution to the total will be 200 and sirtce'there are 3Inumbers 

V - _ 

with 2 in the hundreds place, the contribution 2 makes to the sum 
when it comes in the hundreds place is 3i>200.. 

V \ 

\ \ 

(vi) Similarly, when 2 occurs in the tensand.units place respectively, its 
contribution to the sum is 3! x 20 and 3! x 2 respectively. Thus the 
total contribution of 2 to the sum is 

3!x2000 + 3!x200 + 3!x20 + 3!x2, i.e., 3!x2222.This takes care of 
the digit 2 completely. 

(vii) In a similar manner, the contribution of 3,4 and 5 to the sum will be 
3!x3333, 3!x 4444 and 31x5555 respectively. 

(viii) The sum can now be obtained by adding the contributions of these 
four digits. Hence, the sum of the numbers formed by using the four 
digits is 3!x(2222 + 3333 + 4444 + 5555), i.e., 


3!x(2 + 3 + 4 + 5)xllll 


We can now generalize the above as 


If all the possible n - digit numbers using n distinct digits are formed, 

the sum of all the numbers so formed is equal to (n - l)l x {sum of the ; ,VL 

«digits) x (Hill . n times}. 

lllttfllli" 

Rank of Word ISSI1SS 

Finding the rank of a given word is basically finding out the position of the . § % §, ^ 

* 

word when all possible words have been formed using all the letters of this 

28A/ll, (First Floor) Jia Sarai, Hauz Khas, Near New Delhi-110016, Ph.: (011)-26537527, Cell: 9999183434 & 9899161734, 8588844789 


























Permutations and Combination 


An ISO 9001 : 2008 Certified Institute 


word exactly once and arranged in alphabetical order as in the case of a 
dictionary. Let us understand this by taking an example. 

Let us look at the word “POINT”. The letters involved here, when taken in 
alphabetical order are I, N, 0, P, T. 

To arrive at the word “POINT”, initially we have to go through the words 
that begin with I, then all those that begin with N and those that begin with 
0, which are 4! In each case then we arrive at words that begin with PI, PN 
which are 3! in each case. Then we arrive at the word POINT. 

There are 3x4!+2x3! = 84 words that precede the word POINT i.e., 

POINT is the 85 th word. Hence the rank of the ‘POINT’ is' 85. \ 

\ .» s - 

N ’\~. \\ 

6.10 The Number of Diagonals in an n - sided Polygon \ -L ^ 

An n - sided regular polygon has n vertices. Joining any two vertices we 

\ ^ 

x x. __ 

get a line of the polygon, which are, "^' in number^Of^ ’thjSse„ , ’C 2 lines, n 

* n(n — 3) 

of them are sides. Hence the diagonals are n Cf- n = \\ — - 



■ ■*: '.--.5 


6.11 Number of Internal Solution of the Equatioh ^ + x 2 +.+ x n = s 


Consider the equation 


X\ — 10 \ % 

(i) If we consider all possible integral solutions of the equation, there are 
infinitely many. But the number of positive (or non-negative) integral 
solutions is finite. 

(ii) We would like the number of positive integral sqlutions of this 
equation, i.e., values of (jq, x 2 , * 3 ) such that each x t > 0 

(iii) We imaging 10 identical objects arranged on a line. There are 9 gaps 
between these 10 objects. If we choose any two of these gaps, we are 
effectively splitting the 10 identical objects into 3 parts of distinct 
identity. Conversely, every split of these 10 objects corresponds to 
selection of 2 gaps out of the 9 gaps. 

(iv) Therefore, the number of positive integral solutions is 9 C 2 . In general, 
if jq + x 2 +.... + x n =s where s > n, the number of positive integral 

solutions is 5-1 C„.. 


(v) For Xj + x 2 4 - X 3 -f. + x n -s where s > 0, the number of positive 

integral solutions (when s' > n ) is and the number of non¬ 

negative integral solutions is n+s ~ l C n _\. 


Miscellaneous 


, ' A-'.- ; - 

. - • V \ i : 

' 
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(i) The total number of ways in which a selection can be made by taking 

some or all out of p + q + r + .things where p are alike of one 

kind, r alike of a third kind and so on it 
[{{p + q){q + \){r + l) ..}-l]. 


(ii) " +1 C r = n C r + n C M and " P r = r n ~ l P rA +"' 1 P r 

Examples: 

(a) How many four letter words can be formed using the letters of the word 
“ROAMING”? 

Exp; None of the letters in the word are repeated. 

The number of four letter words that can be formed 


= = W(6)(5)(4)=840. 


(b) How many three letter words can be formed using the letters of the word 
“PRACTICES”? \ —- VN.'xT'x 


Exp: PRACTICES. The contributions, the number of combinations and 
the number of permutations (for each combin.atiori) as well as the total 
are tabulated below. , 'v— 



(c) In a party, each person shook hands with every other person present. 

The total number of hand shakes was 28. Find the number of people 
present in the party. 

Exp: Let the number of people present in the party be n 

Method-1: The first people shakes hands with a total of (n -1) persons, 

the second with (n - 2) other people and so on. 

The total number of hand shakes is 


(fi~ l) + (w - 2) + .... + 2 +1 

n(n-\) 


= 28 (given) =>« = ! 


Method-2: Number of hands shakes = Number of ways of selecting 2 
people out of n- n C 2 


"C, =28 
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n[n-1 ) 


Direction for Example Q. No. 4 to Q. No. 8: The following examples 
are based on the data below. 

The letters of NESTLE are permuted in all possible ways. 

(d) How many of these words begin with T? 

Exp: NESTLE has 6 letters of which the letter E occurs two times. 

Therefore the required number of words = Number of ways of filling N, 

5! \ 

E, S, E and L in the second to sixth positions = — = 60 : \ 

2! x V-' 

(e) How many of these words begin and end with E? - ^ \ V x v 

X ' 

Exp: The required number of words = The numberof w&ys of filling N, 
S, T and L in the second to fifth positions = 4! = 24 \ 

*, —„ 

(f) How many of these words begin with S and end withL? 

\ ' - 

Exp: The required number of words = The number of ways of filling N, 

\ 

\4! 

E, T and E in the second to fifth positions - =12. 

i'-Vw 'n'*"- 
v v. v \ 

(g) How many of these words neither begin with. S nor end with L? 

Exp: The required number of words = The total number of words which 
can be formed using the letters N, E, S, T and E - (Number of words 
which begin with S or end with L) 


= —- (Number of words beginning with S + Number of words ending 
with L - Number of words beginning with S and ending with L) 


6!J5! 5!_4! 
2 ! 12 ! 2 ! 2 ! 


= 360-(60+ 60-12) = 252. 

(h) How many of these words begin with T and do not end with N? 

Exp: The required number of words = The number of words beginning 
with T- The number of words beginning with T and ending with N 
5! 4! 

=- : = 48. 

2 ! 2 ! 

Directions for example Q. No. 8-11: The following examples are based on 
the data below. 


Raju wrote 7 letters A, B, C, D, E, F and G on a black board. 
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(i) How many 4-letter words can be formed using these letters such that at 
least one letter of the word is a vowel? 

Exp: The vowels, the number of ways in which the consonants can be 
selected and the number of words are tolerated letters. 


Vowels 

No. of ways of 
selecting 

consonant 

Number 

of 

words 

A 

C/l 

,P 

ii 

. O 

10(24) 

E 

& 

ii 

O 

10(24) v 

AE 

<-* 

II 

o 

10(24) \ " 



10(72).^720' : 


(j) How many 7 letter words can be formed using these .letters such that the 
letters at the words end are adjac^nttonsonaih^x^N^ 

Exp: B and C, C and D as well as F and G are adjacent consonants. The 
letters in each of these pairs can be arranged ih..2i=2:' ways. The 


remaining letters can be arranged in 5! - J20 tv$ys. 

.’. The required number of words = (3) (2) (120) = 720. 


\V , 

\ 

(k) How many 7 letters words can be formediis,ing these letters such that 


the letter at one of its ends is a vowei 
consonant? 


at at the other end is a 


Exp: If the first letter is a vowel, it has 2 possibilities. 

In this case, the last letter has 5 possibilities. 

The remaining 5 letters can be arranged in 5! = 120 ways. 

The total number of words = (2) (5) (120). 

If the last letter is a vowel, it similarly follows that the number of words 
= (2) (5) and (120). 

So, the total number of words = (2) (2) (5) (120) = 2400. 

Direction for example Q. No. 12-13: The following examples are 
based on the data below. 

All possible four-digit numbers are formed using the digits 1,2, 3 and 4 
without repeating any digit. 

(1) How many of these numbers have the even digits in even places? 

Exp: There are two even places. 

.'. The even digits can be arranged in 2! = 2 ways. 
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.\ The required number of words = (2) (2) = 4. 

(m) If all the numbers are arranged in an ascending order of magnitude, find 
the position of the number 3241. 

Exp: If the first digit is 1 or 2, in each case, the remaining digits can be 
arranged in 3! or 6 ways. 

.•. a total of ( 2 ) ( 6 ) = 12 numbers have their first digit as 1 or 2 . 

If the first digit is 3, the possible numbers in ascending order are 3124, 
3142,3214,3241. 

.'. The position of 3241 = 16 \ ' \ , H - 

Direction for examples Q. No. 14-17: The follo#ing.exdmples are - 

v V > 

based on the data below. , ^ \ 

A committee of 5 is to be formed from^women-apd'd'tnen. 

t “-V \s k 

(n) In how many ways can it be formed if it consists'-ofexactly 2 women? 

\ \ ■ l 

Exp: The committee must have 2 women and3 men*. 

J\ V"- 

The required number of ways = 4 C 2 6 C 3 ^T 20 

(oj In how many ways can it be forme4 if it'C,ohsists of more women than 
men? 

Exp: The committee must have either 4 women and 1 man or 3 women 
and 2 men. 

.'. The required number of ways 
= 4 C 2 6 Q+ 4 C 3 6 C 2 =6 + 60 = 66 . 

(p) Find the number of four-digit numbers, which can be formed using four 
of the digits 0,1,2, 3 and 4 without repetition. 

Exp: The first digit has 4 possibilities (1,2,3 and 4). 

The second digit has 4 possibilities (0 and any of the three digits not 
used as the first digit). 

The third digit has 3 possibilities. 

The last digit has 2 possibilities. 

.'. The required number of numbers = (4) (4) 3(2) = 96. 

(q) The number of diagonals of a regular polygon is four times the number 
of its sides. How many sides does it have? 

Exp: Let the number of sides in the polygon be n. 

n(n- 3) 

-*■-- = 4« 

2 

n(n-ll) = 0 

n > 0 . 
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(a.) 8 C 3 


•<c.)8! 
(d.)5! 
Ans: a 


5. Find the number of ways of studding 10 beads to form a necklace. 


(b.)9! 
(c.) 9! 2! 


Concept Review Questions 


1. If ” C 2 = " C 10 then the value of n is 
(a.) 10 

(b.)2 
(c.) 8 
(d.) 12 
Ans: d 

2. The relation between n P r and "C r is 
(a.) n P r = n C r 
(b.) r n P r = n C r 
(c.) "/> =rt"C r 

(d.) n P r xr\= n C r 

Ans: c 

3. The number of 7-letter words that begin. with.R when each letter occurs 

only once is \ 

(a.) 6(6!) 

(b.)7!2! \>- 

(c.) 6! 

(d.) 2(7!) 

Ans: c 

4. Find the number of ways of selecting a team of 5 people from a group of 


Permutations and Combination 




















Ans: a 


6. The number of rectangles that can be formed on a 8 x 8 chessboard is 


(a.) 2194 


(b.) 1284 


(c.) 1196 


(d.) 1296 


Ans: d 


7. The number of squares that can be formed on a,8’*8.chessboard is 


(a.) 204 


(b.)220 


(c.) 240 


(d.) 210 


Ans: a 


8. Find the number of ways in which tlie Jetters of the word INCLUDE can 
be permuted so that no two vowels appear together. 


(a.) 7!— 5! 3! . 


(b.) 7!-4! 2! 


(c.) 4!x 3! 


(e.) 4!x 5! 


Ans: d 


9. In how many ways can 5 prizes be given away to 3 boys when each boy 
is eligible for one or more prizes? 


(d.) 5 C 3 
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1 1 ra . [ [ £ fj T j jj|*/ 

ai 


10. In how many ways can the letters of the word COMBINATION be 
permuted? 

(a.) 11! 


2 ! 2 ! 2 ! 


2!2!2!5! 


11. Find the number of selections that can be made by taking 4 letters from 

the words INKLING. V " V \"—- 

\ \ 

(a.) 48 

\ \v. 

(b.) 38 \x_. 

(c.) 28 

(d.) 18 

(e.) 58 
Ans: d 


12. In how many ways can 6 boys and 6 girls sit around a circular table so 
that no two boys sit next to each other? 

<a.) (5!) 2 


(b.) (6!) 2 
(c.) 5!6! 

(d.) 11! 

(e.) 12! 

Ans: c 

13. Find the number of non-negative integers which satisfies the equation 

Xi + xt + X3 + X4 = 15 . 




\ Tii 
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v—/- 


(b.)110 
(c.) 55 
(d.)171 


\\ ^ 


(e.) 141 
Ans: d 
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CHAPTER 7 


PROBABILITY 


Probability 


(ii) The basic outcomes of an experiment are termed as occurrences. 
Hence, if we throw a die there are 6 occurrences. If we toss a coin 
there are 2 occurrences. 


(iii) Events are defined as a collection of one or more occurrences. For 
example, if we throw a die we can define the following 6 events: 

Getting a 1 


Getting a 2 
Getting a 3 


Getting a 4 


Getting a 5 


Getting a 6 


Here, each of these events has one occurrence. Consider the following 
two events when a die is thrown: 


Deterministic and Probabilistic Phenomena 

\ 'xO' 

(i) If the result of an experiment is unique or certain, then the experiment 

can be said to be of a deterministic nature. \\ \ s ’'~ 

•- 

(ii) If the result is not unique and can be any one of.the several possible 
outcomes, such an experiment isxafled a rdnrdomexperiment. Random 
experiment is of probabilistic nature. For example, When we throw a 
die, we may get as the outcome any integer frbm'T‘To‘6. Hence, this 
can be termed as a random experiment. \ v 

Biased and Unbiased Experiments \ \ 

(i) When we throw a die, if there is anyreason 'to believe that one of the 
numbers will turn up more frequently(dr\fhe likelihood of getting one 
or more numbers is more than thk.of the other numbers), we say it is a 
biased die. If all the six numbers areXqually likely, then we call it an 
unbiased die. Similarly, a coin also can be termed as an unbiased or a 
biased coin depending on whether the head and tail are equally likely 
or not. We will be mostly looking at unbiased experiment. Hence, 
unless otherwise specified, in the discussion that follows, a coin or a 
die is to be treated as unbiased. 


















(a) Getting an even number 

(b) Getting an odd number 


7.3 


Each of these 2 events have 3 occurrences. So, in this case, we say that out 
of a total of occurrences in the experiment, 3 are favourable to the event of 
“getting an odd number” and 3 occurrences are favourable to the event of 
“getting an even number” 

Equally Likely Events 

Two events are said to be equally likely when there is no reason to expect 
any one rather than the other. 



For example, when a die is thrown, any number from 1 to.6 may show up. In 
this trial, the six events are equally likely. 

7.4 Compound Events \ \ 

When two or more events are in relation wiflveach other, they are known as 
Compound Events. \ — 


For example, when a die is thrown two times,- the event of getting 3 in the 
first throw and 5 in the second throw is a compound event. 

\ \ 

7.5 Definition of Probability v \ 

. y— : 

(i) If in an experiment there are V'bqcurfences out of which 'm' 

occurrences are favourable to a partitiilarevent E, then the probability 

fit 

of the event E [written as P(E)] is defined as P(£) = —. 


(ii) For the event E, the non-occurrence of the event is denoted by E . Out 
of a total of n occurrences, if m occurrences are favourable to the 
vent E , it means that (n-m) occurrences are not favourable to the 

event E , i.e.(«-m) occurrences are favourable to the event E . 


(iii) 


Hence, the probability of the event E will be P{e) 
(Complementary event). 


n-m 

n 


(iv) 


We can also see thatP^p) + P{E) = 1. In some problems when we are 

asked to find out the probability of an event E , it becomes easier to 
calculate the probability of E and subtract that probability from 1 to 

get P(e) • (Which we will see in some of the examples). 

(a) Probability [/’(£')] of the happening of an event E is known as 

the probability of success and the probability [p E 1 ] of the non¬ 
happening of the event is the probability of failure. 




























Probability 


(b) If P(E) = 1, the event is called a certain event and if P(E) = 0 
the event is called an impossible event. 


m 

(c) Instead of saying that the chance of happening of an event is —, 

n 

we can also say that the odds in favour of the event are m to 
(n - m) Similarly, if — is the probability of the occurrence of an 


event, since 


(n-m) . 


is the probability of non-occurrence of the 


event, we can also say that the odds against theevent are (n-m) 
to m \ v 

Set-1: Getting a 1; getting a 2; getting a 3; getting a 4; getting a 5; getting a 6. ' x 

Set-2: Getting an even number; getting an odd numl?efv .,.. 

Set-3: Getting a number > 3, getting a number <^3^.\>-~-. 

\ \ \ 

Set 4: Getting a number > 3, getting a numbejr < 3\-^ '* 

(i) If we compare the 1 st and 3 rd set of. evedts, one "main difference is that 
the events of set 1 include all possible occurrences of the experiments 
without leaving any occurrence, whereas, .the events of set 3 do not 
cover all the possible occurrences: of the experiment (because the 
occurrence of getting a 3 is not covered ineither one of the two events 


in set 3). 


(ii) Events that together cover all the possible occurrences of an 
experiment are termed as COLLECTIVELY EXHAUSTIVE events. 
The events of set 2 and 4 are also collectively exhaustive events. 

(iii) If we compare the events of a set 1 and set 4, the main difference is 
that in the events of set 1 no occurrence appears in more than one 
event, whereas, in the events of set 4 some occurrences appear in more 
than one event (in this case, the occurrence 3 appears in both the 
events of set 4). 

(iv) If the occurrence of one event precludes the possibility of the 
occurrence of any other event, such events are called MUTUALLY 
EXCLUSIVE events. 

(v) So, in a set of mutually exclusive events, any occurrence of the 
experiment cannot come in more than one event. 

(vi) As is clear, set 2 and 3 are also mutually exclusive events. 

(vii) So, set 1 and 2 are both mutually exclusive and collectively 
exhaustive. 

(viii) If we have a set of events which are both mutually exclusive and 
collectively exhaustive, then the sum of the probabilities of such 
events will be equal to 1. 



(Lx) The two events we discussed above are mutually exclusive and 
















collectively exhaustive as per the definitions we just looked at. 

7.6 Addition Theorem on Probability 

(i) If there are two sets A and B, we known that the number of elements 
in AuB is given by n(AuB) = n(A) + n(B)-n(AnB). 

(ii) A similar relationship exists in Probability Theorem (called the 
Addition Theorem of Probability) as 

P(4uB) = P(4) + P(fl)-.P(4 nB), where A and B are two 
events. 

(iii) If A and B are mutually exclusive events (i.e., A and B are disjoint 

sets), then P(Ar\B) = 0 \ \\ 

(iv) If there are two mutually exclusive events A and 3 ; then 

P(AuB) = P[A) + P{t) 



7.7 Independent Events 


X \ 


(i) Two events £) and E 2 are said to be independent, if the occurrence of 
the event E 2 is not affected by the occurrence or non-occurrence of 

the event E x _\ ' 

\ \ ^ * 

\ \ 

(ii) If A and B are two independent events,.then 

P(AnB) = P(A)-P{B) \>0 

'WJ' 

Examples: 

(a) Two dice are rolled simultaneously. Find the probability that one of 
them shows a number which is at least 4 and the other shows a number 
which is at most 3. 

Exp: When two dice are thrown simultaneously, total number of 

outcomes = (6) (6) = 36. 

Out of these, favourable cases are (4, 1), (4, 2) (4, 3), (5, 1) (5, 2), (5,3), 
(6, 1), (6,2) and (6, 3). i.e., 9 


.-. Required probability =9| 


1V1 


x2 = — 
2 


(b) Two dice are rolled simultaneously. Find the probability that the sum of 
the numbers on them is not 8. 

Exp: Probability of sum of the numbers is not 8 = 1 - Probability of sum 
of the numbers on them is 8) 

= favourable cases for sum of the number is 8 are (2, 6), (3, 5), (4,4), (5, 
3) or (6, 2) 


::X/< 
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\ i 5 

Probability (sum of the numbers on them is 8) = 5 — — = — 

k 6)\6) 36 


Required probability = 1 - 


_5__31 
36“ 36 


(c) Three fair dice are rolled simultaneously. Find the probability that the 
first die shows a composite number, second die shows an odd number 
and third die shown an odd prime number. 


Exp: Required probability = Probability of first die shows a composite 
number x probability of second die shows an odd number x probability 

2 ( 3 \( 2 '\ 'K ' 

of third die shows an odd prime number =— — —'-■ 4 =— 

6l.6Jl6J x lf . 

, \*\ \ 

(d) Four dice are rolled simultaneously. Find the probability that the sum of 
the numbers exceeds 22. ' 


Exp: Total number of cases = 6 = 1296. \ 'X ' 

\ \ \ 

\ \ ‘ - 

The various combinations for the sum exceeding 22 and the 

corresponding number of arrangements meach'case are as follows: 

V ^ „_ 

Sum being 23 - (6,6, 6, 5), (6,6, 5,6),(6 K 5,6, 6) or (5,6,6,6) 


Sum being 24 - (6,6,6,6) 


Required probability = 5 


6) 1296 


(e) Five fair coins are tossed together. Find the probability of getting 
exactly 4 heads. 

Exp: The event of getting exactly 4 heads will be the combination of 4 
heads and 1 tail. Number of arrangements possible with this 
combination 


4 4! 1! 


.'. Required probability - —r = 


(f) Five fair coins are tossed together. Find the probability of getting at 
most 3 heads. 

Exp: Probability of getting at most 3 heads 
= 1 - probability of getting at least 4 heads 

= 1 - [(probability of getting 4 heads) + (probability of getting 5 heads)] 


28A/H, (First Floor) Jia Sarai, Hauz Kb as, Near I.I.T., New Delhi-110016, Ph.: (011)46537527, Cell: 9999183434 & 
£y'i E-mail: info@riinx»cfldpmv.com: Website: www.HimacaHemv.fnm 


An ISO 9001 : 2008 Certified Institute 
























mm 


Ah ISO 9001 : 2008 Certified Institute 


Probability 


The required probability 

_ 18 q _ 18 9 

~ 52 C t _ 52 ~ 26 


(iii) A pack of cards has 13 diamonds . 

A diamond can be drawn in Q =13 ways. 


.'. The required probability 

_ 13 C t 13 1 

~ 52 C, _ 52 ~ 4 

(iv) A pack of cards had 2 red kings. 

A red king cab be drawn in Q = 2 ways. 

_ 2 q 2 1 

52 C, 52 26 ' 

(h) Two cards are drawn simultaneously from a well shuffled pack of cards. 
Find the probability of both being. 


_6__13 
_1 32 ~ 16 

(g) A card is drawn from a well shuffled pack of cards. Find the probability 
of it being 

(i) a jack 

(ii) a black numbered card 

(iii) a diamond 

(iv) a red king 

Exp: Number of ways of selecting one card ouf of 52 c:ards = yi C l = 52 


(i) Onejack can be drawn from 4 jacks in 4 Cj,=4 ways 


.'. The required probability 


4 l ' w 

52 Cj 52 13 \ \ 

(ii) A pack of cards has 26 blacl^xards qfoyhich 18 are numbered. A 


black numbered card can be draWhin ^Q =18 ways. 
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Probability 


(i) Kings 

(ii) Honours 

(iii) Black honours 

Exp: Two cards can be drawn from a pack of cards in C 2 ways. 

• There are 4 kings in a pack of cards. Two kings can be drawn in 
4 

C 2 ways. 

4 c 

• The required probability = ■ 2 


There are 16 honours in a pack of cards. 

16 C 

The required probability = 2 




There are 8 black honours in a pack of cards 


The required probability = - 


\ \ 
\V 


(i) Two cards are drawn at random from a packqf cards. Find the 

probability that one of them is a numbered cartTdnd the other is a queen. 


P(X)-'£ Mi P(Y)='-£ 

<-2 


P(lu7) = P(X) + P(Y) - P(X n Y) 


2 52^ [vP(ATnr) = 0] 


Exp: Two cards can be drawn from a fkpk oftards in 52 C 2 ways. 

A numbered card can be drawn in w^ys. 

And a queen card can be drawn in 4 Cj ways. 

36 £ 4^~t 

The required probability = ——- 

52 

L 2 

(j) Two cards are drawn simultaneously from a pack of cards. Find the 
probability that both are hearts or both are diamonds. 

Exp: Both cards should be hearts or diamonds. 

These are mutually exclusive events. 

Let X denote the event of getting both hearts and Y denote the event of 
getting both diamonds. 


(k) Three cards are drawn simultaneously from a pack of cards. Find the 
probability that one of them is red, another is a spade and the third is a 
club. 

Exp: There are 26 red cards, 13 spades and 13 clubs in a pack of cards. j ; , 
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The required probability 


(1) Two balls are drawn in succession without replacement from a box 
containing 3 black balls and 6 blue balls. Find the probability that 

(i) The first ball is black and the second ball is blue. 

(ii) Both are blue. 


The first ball can be drawn in 


replaced, the second ball can be drawn in 8 Q = 8 ways 


• A black ball can be drawn in 3 Q = 3 ways in thefirst draw. A blue 

6 \ V. 

ball can be drawn in Cj =6 ways in the second draw^ 


The required probability 


• A blue ball can be drawn in 0 Cj = 6 wdys. s ih the first draw. 

\ SA 

Since this ball is not replaced, a blue ball can be drawn in'xQ = $ ways in the 
second draw. \ ' 


The required probability 


(m) A bag contains 3 blue balls, 4 green balls and 5 red balls. A ball is 
drawn at random. Find the probability'thatit is 

(a) Not a green ball 

(b) A red ball 


Exp : A ball can be drawn from 12 balls in u C t =12 ways. 

o 

(i) A ball other than a green ball (3 + 5 = 8) can be drawn in Q 
ways. Hence, the probability of not drawing a green ball 


(ii) A red ball out of the 5 red balls present in the bag can be drawn in 


Hence, the probability of drawing a red ball 


(n) A bag contains 3 blue balls, 4 green balls and 5 red balls. Three balls are 
drawn simultaneously at random. Find the probability that 

(a) The balls are of different colour 

(b) Two are blue and one is green. 

(c) The balls are of the same colour. 


Exp: Three balls can be drawn from 12 balls in Z C 3 ways 
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(i) We can draw a blue ball out of 3 blue balls in 5 C\ ways, a green 
ball out of 4 green balls in 4 C, ways and a red ball out of 5 red 
balls in 5 Q ways. 

The required probability = 


_ 3 q 4 q 5 q 

12 C 3 


(ii) Two blue balls and one green ball can be drawn in 3 C 2 4 Cj ways. 


C 3 

The required probability - —-—- = — 


12 


C-i 


55 


V. 


(iii) 3 blue balls or 3 green balls or 3 red balls catrbe drawn in 3 C 3 or' 

4 _ 5 _ . , . .... ~^ 3 0k4s \C-\ + 3 C 3 3 

C 3 or C 3 ways required probability - - -- = — 


12 , 


44 




(o) Mohan had 5 fifty rupee notes, 3 hundred rupee notes and 4 five 
hundred rupee notes in his pocket. Two notes .we're drawn at random. 
Find the odds in favour of both being fifty-rupee notes. 

\ V 

Exp: Total number of ways of drawing two notes from a pocket 

containing 12 notes in 12 C 2 ways.'The number of ways in which two 


fifty rupee notes can be drawn = 5 C 2 


\v 


The probability of choosing two fifty rupee notes = 


__~2 


12 C 7 33 


.'. Odds in favour of the event = favorable ways: unfavorable ways : 
5:28 


(p) There are 4 red, 6 blue and 8 white balls in a bag. Raju drew 2 balls 
from it one after another. Find the probability of the second ball drawn 
being blue if the first ball is 

(i) Replaced 

(ii) Not replaced. 

Exp (i): the required probability = Probability of drawing any ball from 
the bag as the first ball). (Probability of drawing a blue ball from it as 

the second ball = 1 

(ii) There are two cases. The first ball is blue or it is not blue. 

.'. The probability that the second ball is blue is 
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Introduction to Data Interpretation 


CHAPTER 8 


INTRODUCTION TO DATA INTERPRETATION 


Data Table V - 

\ X \ 

Here data is presented in the form of simple table. While anytype of-data 
can be presented in tabular form, that too in a very accurate manner, 
interpreting the data in tabular form is more difficult and time consuming 

Xj , X. 

than the other modes, all of which are basically pictorialpr graphical in 
presentation. \ \ 

Data tables can be of a number of types. They can be bf a single table 

\ \ ^ ' v - 

variety or combination of tables. Some examples of fables are given below. 

Railway Time Table- Corbmandel Express 

Place Cumulativ Arrival Departure Time 
e mileage Time : tin hrs.t 


(in hrs.) 


(in hr$.) 


Madras 0 

Nellore 200 

Vijayawada 525 
Rajamundry 700 
Visakhapatnam 1100 
Bhubaneshwar 1450 


03.45 


Kharagpur 1600 07.25 07.30 

Kolkata 1925. 09.30 - - 

From the above Time Table, we can obtain the following: 

(i) Distance between various stations. 

(ii) Total idle time as a proportional of total travel time. 

(iii) Average speed between stations as well as over the entire journey. 

(iv) Minimum and maximum speeds between two stations. 

Pie-Chart 

This is probably the simplex of all pictorial forms of data presentation. 
Hence, total quantity to be shown is distributed over one complete circle or 
360 degrees. In pie-charts, data is essentially presented with respect to only 


■ - 

x 

v x 

X; ; v . 

X - - V.-..; • • * V- r 

v •• : : X- -• 

IXXXXX.Xx V 


x v - 


I o-. • -v* * ’ r v 




'X: ; . • , 

-CX-XXX-.'. ' Hr.' . ••• 


- - ; . 

X/-H XX- 

- V--7 




t m&smi 
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one parameter (unlike in two and 3-dimensional graphs, described later). 
This form essentially presents shares of various elements as proportion or 
percentage of the total quantity. Each element or group in the pie-chart is 
represented in terms of quality (or value, as the case may be) or as the angle 
made by the sector representing the elements or as a proportion of the total 
or as a percentage of the total, 

Chart-1 gives distribution of the population in different geographical zones. 

Distribution of Population in Geographical Zones 




IMP 


From the above pie chart, we can calculate the followingl , 

. \ • w. 

(i) Population in any zone given the total population. _ - 

\ 

(ii) Population of any zone as a percentage of that of another zone. 

(iii) Percentage increase in the total populdtioii gi ven the percentage 

increase in the population of onkor ihore)zones. 

\ . 

Pie charts are also very frequently used in combination with other forms of 
data or along with the Pie-Charts. 


Two-Dimensional Graphs 

This is essentially used for continuous data but can also be used for 
depicting discrete data provided we understand the limitation. Also, known 
as Cartesian Graphs, they represent variation of one parameter with respect 
to another parameter each shown on a different axis. These types of graphs 
are useful in studying the rate of change or understanding the trends through 
extrapolations. 

Motion Graph 



20 40 60 80 100 120 140 160 

_ Speed (in metres/second) 

-*-Ql Q2 —•—Q3 I 


Chart represents another type of two-dimensional graph which is mostly 
used to depict scientific data like speed, velocity, vector etc. In the graph 
speed trends of three bodies Q 1, Q 2, Q 3 is given along with their actual 


' * ■ *"* ' '''* ' | 




. 7 




I i ] -i■/ : 


•A <, 


. . ■« t*.; ,* v ^ • 
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path of motion. 


Bar-Charts 

This is a type of graph used mostly to depict data in a discrete way. They are 
accurate and comparison of variables is very convenient. 

Refrigerator Sales of Company ABC 
_ (OOP's of UNITS) 




From the chart, you can arrive at the number of students who are studying 
only one out of the above three subjects. 

Example: 

These questions are based on the following table, which gives the details of 
the sports which students in all the classes of a school like. 



300 Itr model §1165 Itr model ■ Double Door Model 


Chart 5 shows model wise sales of refrigeratqrs during four years. From this 
graph we can obtain the following: . 

\ \ 

(i) Percentage contribution of each model to the company’s total sales for 

four years. \ \ ; 

(ii) Relative increase or decrease in the share dfeach model. 

(iii) Sales trend of various models. \ \ 

Venn-Diagrams 

You must be familiar with the concept of sets. Data is represented in the 
form of Venn-Diagrams when operations have to be carried out on different 
distinct sets of elements each following a different functional rule. All the 
elements in a set follow the same functional rule. By Set Union and 
Intersection operations, you can establish new sets from the existing sets. 

For example: consider three of the courses Physics, Chemistry and Maths 
offered to B.Sc. students of various groups 
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The table gives the number of students in each class and the percentage of 
students in it who like Cricket, Volleyball, Basketball and Football. 




1. How many students in the school like cricket? 
(a.) 436 

(b.) 432 . \ 

(c.) 491 % \ 

(A) 511 \N 

(e.) 540 \ 

Ans: c \>w 


\ \ s.. 

Exp: Number of students who like Cricket 

= —(120) +—(140) +—(160) 

100 v ’ 100 v ’ 100 v ; 

+—(180) + —(240) 

100> ’ 100 v ’ 


2. By what percentage is the number of students who like Volleyball in 
class 6 more/less than those who like Basketball in class 10? 

(a.) 40% 

(b.) 50% 

(c.) 53.33% 

(d.) 56.67% 

(e.) None of these 

Ans: c 

Exp: Number of students who like Volleyball in class 6 
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Number of students who like Basketball in class 10 


The number of students who like cricket in class 7 is what percentage of 
the number of students who like Football in class 8? 


Exp: Number of student who like Crickdtdn class -7 


Number of students who like Footballiaclass 8 


Required percentage 


Exercise -2 


Bar Chart 


These questions are based on the following graph: 


Exports Imports 


1. In how many of the given years was the exports at least 10% more than 
the imports? 
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Ans: c 


Exp: In 1994, exports 


= 80 >70 +—(70) = 77 
100 v ’ 

In 1995, exports 


= 130 <120 + —(120) = 132 
100 v ’ 

In 1996, exports < imports 
We need not consider this year 
In 1997, exports 


= 112>100 + —( 100 ) = 110 

100 V ’ s \ 

In 1998, exports \ 


= 170 <160 +—(160) = 176 
100 v ’ 


In 1999, exports 


= 160 < 150 + —(150) = 165 
100 v ’ 

The given condition was satisfied in two years. 

2. What was the average exports for the given period (in ‘000 crores)? 
(a.) 145 
(b.) 132 
(c.) 126 
(d.) 119 
(e.) 138 
Ans: b 

Exp: Average exports 
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80 + 130 + 140 + 112 + 170+160 


3. From 1995 to 1999, in which year was the percentage growth in exports, 
when compared to the previous year, the highest? 

(a.) 1995 

(b.) 1996 


■ | 


(c.) 1997 


(d.) 1998 
(e.) 1999 


Ans: a 


Exp: Export in a year exceeded that in the previous;ye,ar in 1995,1996 
and 1998. Percentages by which *exports in4995, l996 and 1998 exceed 

50 ’"'V. ^ |Q 

the exports in the previous year were —(100)%, -—(100)% and 

80 \v 130 


YY^(lOO) respectively. \ ■ 

\ » 

Only in 1995 was the growth more than 60%r- 

4. What is the simple average annual growth rate in the imports from 1994 
to 1999? 

(a.) 15 

(b.) 18 

(c.) 19 

(d.) 21 

(e.) 23 




Ans: e 


Exp: Imports in 1994 (in ‘000 crores) = 70 
Imports in 1999 (in ‘000 crores) = 150 
Percentage growth 


--x ioo=115% 

Average annual growth= — = 23 

5. Among the years in which the imports as well as exports exceed those in £* , ‘** :f -'■~ 


Average annual gx>wth=y = 23 
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the previous years, in how many years was the percentage increase in 
imports less than the percentage increase in exports? 

(a.)0 

(b.) 1 
(c.)2 
(d.)3 
(e.)4 

Ans: a x 

Exp: The imports as well as exports exceeded those in tlic previous 

years in 1995,1996 and 1998. 

In none of the years was the given condition satisfied.-^. 

■vX 

t \ ~'X, 

Exercise - 3P v. \\ A 

\~ — 

Pie Charts \ \\ 

> v • 

The following pie chart represents the breakup'ofRaju’s monthly expenses 


1. If Raju spend Rs. 4500 more on food and transport together than he 
spent on rent, then find his monthly expenses. 

(a.) 15,000 

(b.) 25,000 

(c.) 30,000 

(d.) 35,000 

(e.) 40,000 

Ans: c 

Exp: Percentage of his expenditure spent on rent = 15% 

Percentage of his expenditure spend on transport and food = 30% 

.-. 30%-15% = 15% = Rs. 4500 
Monthly expenses = 100% 


Others, 

35 % 


Transpor 

y*fP°d, 22 


. Educatio 
n, 20% 


























=~(4500) = Rs. 30,000 

2. Raju spent 20% of his expenditure of ‘others’ on entertainment. This 
amounted to Rs. 2100. Find his expenditure on education. 

(a.) 4,500 

(b.) 5,000 

(c.) 6,500 

(d.) 7,500 

(e.) None of these 

Ans: e 

V 

Exp: Expenditure on entertainment = 20% of 35% -7% = 2100 1 % = 
300 

\.\ \ \ ' 

Expenditure on education = 20% = Rs. 6,000. \ 

\ -'Cnt"- -- 

3. Find the angle made by the expenditure on rent arid,‘others’ put 

together. , ^ 

(a.) 120° jO'V. 

(b.) 160° \ "V 

(c.) 180° ' 

(d.)210° \ v _ N 

(e.) 240° 

Ans: c 

Exp: Total expenditure on rent and other 
= 15% + 35% = 50% 

Required angle=^^(360°) = 180° 

4. As prices dropped, Raju’s expenditure on clothes dropped by 10%. As a 
result of this, his expenditure on ‘others’ decreased from Rs. 10,500 to 
Rs. 10,290. What percentage of his expenditure on ‘others’ was spent on 
clothes? 

(a.) 10% 

(b.) 12% 

(c.) 15% 

(d.) 20% 

(e.) 22.5% 

Ans: d 

Exp: Decrease in expenditure on ‘others’ 

= 10500-10290 
= Rs. 210 

.'. Initial expenditure on clothes 
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= 210 — = Rs. 2100 

110 J 

Required percentage 
_ _2100^(ioq) _ 20 % 

1ACAA\ / 



Exercise-4 
Line Graphs 

The following line graph represents the population (in millions) of country 
X in each year from 1980 to 1985. 



i j- i.i- 


1980 1981 1982 1983 1984 1985 

r«.r 


5. Find the percentage increase in the population of X from 1980 to 1985 


(a.) 60 


(b.) 66- 


\ , 
v \ 

V- 


(c.) 70% 

(d.) 75 

(e.) None of these 


Ans: e 


Exp: Required percentage 


~( 1Q 0) 


= 72-%. 

11 


6. In which of the given years, from 1981 to 1985, did the population 
increase by the highest percentage over the previous years? 

(a.) 1981 

(b.) 1982 

(c.) 1983 


(d.) 1984 
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Exp: As the maximum increase in population between any two years is 
0.2 million (1981,1983 and 1985) and as the increase in population in 
1981 is on a lower base, the percentage increase in 1981 would be the 
highest. 

If the percentage of women in the population of country X in the years 
from 1980 to 1985 are 40,45, 50, 55,60 and 65 respectively, then in 
which of the given years when compared to its previous years, did the 
female population show the highest percentage increase? 


Exp: As the percentage increase iii-tQtal population, and the percentage 
increase in the share of female pophlatioh4nJ981 (40-45, i.e., 12.5%) is 
the highest, the percentage increase irhfemale population would be the 
highest in that year. 


Direction for question 16 to 19: These questions are based on the 
following line graph, which shows the time taken to complete a particular 
task by seven different persons A to G. 


Persons 

8. In how much time can B and D together complete the task? 
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9. If C leaves 3 hours after A and C started the task, then how many more 
hours will A take to complete it? 

(a.) 1.2 hours 
(b.) 2.4 hours 
(c.) 1.5 hours 
(d.) 2.5 hours 
(e.) 3.8 hours 
Ans: a 

10. F, E and G worked on the task for one hour and then E left. If F and G 
together complete the remaining work, then how many more hours did F 
and G take to finish the remaining work? 

, „ , 9 , V \ 


(b.) 7—hours 
11 


(c.) 5—hours 
11 


(e.) 4— hours \ 

11 \, 

Ans: d \ N 

11. Approximately how long will it takedsar A) C,-D and F together to 

complete the task? \ 

(a.) 1.5 hours 

(b.) 1.7 hours 

(c.) 2.3 hours 

(d.) 2.1 hours 

(e.) 1.9 hours 

Ans: e 
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CHAPTER 9 


AREA OF PLANE FIGURES 
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Triangles 

The area of a triangle is represented by the symbol A. For any triangle, the 
three sides are represented by a, b and c and the angles opposite these sides 
represented by A, B and C respectively. 

For any triangle in general, K 

(i) When the measurements of three sides a, b, c are given,' 


Area=^s(s-a)(s-b)(s-c) 


where s = 


a+b+c 


This is called Hero’s formula. 


(ii) When base (b) and altitude (height) tb that base are given, 

1 1 X-— 

Area = - x base x altitude = - b.h\ '> 

2 2 

1 1 \ \ 

(iii) Area = - ab . sin C = - be . sin A\ 

2 2 Vs '~ 


= - ca. sinB. 
2 


(iv) Area = — where R is the circum radius of the triangle. 

4R 

(v) Area = r. s where r is the in radius of the triangle and s, the semi¬ 
perimeter. 

Out of these five formulae, the first and the second are the most 
commonly used and are also more important from the examination 
point of view. 

(vi) For a right angled triangle, 

Area = ~ x Product of the sides containing the right angle. 

(vii) For an equilateral triangle 

41-a 1 

Area =-where ‘a’ is the side of the triangle. The height of an 

4 

., , . , %/3 -a 

equilateral triangle-. 


(viii) For an isosceles triangle 

Area =^4a 2 -b 2 where "a" is length of each of the two equal 
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sides and b is the third side 

Quadrilateral 

(i) For any quadrilateral 


Area of the quadrilateral = - x one diagonal x sum of the offsets 
drawn to that diagonal. 

(ii) For a cyclic quadrilateral where the four sides measure a, b, c and d 
respectively. 


Area = ^(s-a)(s-b)(s-c)(s-d) 


Where s is the semi-perimeter, i.e s : 


(iii) For a trapezium 


Area of a trapezium = — x sum of parallel'sides'x qistance between 

2 , — —. 


= — x (AD+BC) X AE. v V ' 

2 \ \ 

\ \ V 

(iv) For a parallelogram 
Area = Base x Height 

Area = Product of two sides sine of included angle. 

(v) For a rhombus 

Area = !4 x product of the diagonals 
Perimeter = 4 x side of the rhombus 

(vi) For a rectangle 

Area = Length x Breadth 

Perimeter = 2 (l + b), where / and b are the length and the breadth of 
the rectangle respectively. 

(vii) For a square 
Area = Side 2 

Area = !4 x Diagonal 2 


[Where the diagonal = x side] 


Perimeter = 4 x Side. 




Area of PI 

















9.3 


9.4 



(viii) For a polygon 


Area of a regular polygon = Vi * Perimeter x Perpendicular distance 
from the centre of the polygon to any side. 

For a polygon which is not regular, the area has to be found out by 
dividing the polygon into suitable number of quadrilaterals and 
triangles and adding up the areas of all such figure present in the 
polygon. 


Circle 


(i) Area of the circle = nr 2 where r is the radius of the circle. 


Circumference = 2nr 


Sector of a circle 


Length of arc 


x nr 2 where 0 is the angle bf the''sector in degrees and 


is the radius of the circle, 


l r; l is length of arc N and ris radius 


circle and r is the radius of the inner circle 


Area =nab where "a" is semi-major and "6" is semi-minor axis 


Perimeter = n 
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CHAPTER 10 

AREA OF VOLUMES OF SOLIDS 

(i) 

(«) 

(iii) 

(iv) 

(v) 

10.1 Prism 

(i) A right prism is a solid whose top and bottom faces (bottom face is 
called base) are parallel to each other and the identical polygons (of 
any number of sides) that are parallel. The faces joining the top and 
bottom faces are rectangles and are called lateral faces. There are as 
many lateral faces as there are sides in the base. The distance between 
the base and the top is called height or length of the right prism. 

(ii) In a right prism, if a perpendicular is drawn from the centre of the top 
face, it passes through the centre of the base. 

(iii) For any prism, 

Lateral surface area = Perimeter of base * Height of the prism. 

Total surface area = Lateral surface area + 2 * Area of base. 

Volume = Area of base * Height of the prism. 


Solids are three-dimensional objects which, in addition to area, have 
volume also. For solids, two different types of area are defined. 

(a) Lateral surface area or curved surface area and 

(b) Total surface area • \ \ \ 

... 

as me name itself indicates, lateral surface area'iythe area of the 
LATERAL surfaces of the solid. Total surface area.includes the area 
of the top and the bottom surfaces also of theso"lid,.Hence, total 
surface area = Lateral surface'area -FA-rea of theTop face + Area of the 


bottom face. 


\ 


\\ 

\ \ 


In solids (like cylinder, cone, sphere) where the lateral surface is 
curved, the lateral surface area is usually referred to as the “curved 
surface area”. v \>^L. 

For any solid, whose faces are regular polygons, there is a definite 
relationship between the number bf vertices, the number of sides and 

the number of edges of the solid. This relationship is given by “Euler’s 
Rule”. 

Number of faces + Number of vertices = Number of edges + 2 
(Euler’s Rule) 


10.2 Cuboid or Rectangular Solid 
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A right prism whose base is a rectangle is called a rectangular solid or 
cuboid. If l and b are respectively the length and breadth of the base and 
h, the height, then 

Volume = Ibh 

Lateral surface area = 2(1 + b) ■ h 
Total surface area = 2[l + b)h + 2lb 



= 2 (Ib + lh + bh) 

I - \ '"X \ 

Longest diagonal of the cuboid = v/ 2 +b 2 + h 2 X 


10.3 


Cube 



(i) A right prism whose base is a square and height is qqual to the solid of 
the base is called a cube. \ 


Volume = a 3 where a is the edge of the cube 


Lateral surface area = 4 a 
Total surface area = 6 a 



X \ 


(ii) The longest diagonal of the cube (i.e„ the line joining one vertex on 
the top face to the diagonally opposite vertex on the bottom face) is 
called the diagonal of the cube. The length of the diagonal of the cube 

is a\[3. 


10.4 Cylinder 

(i) A cylinder is equivalent to a right prism whose base is a circle. A 
cylinder has a single curved surface as its lateral faces. If r is the 
radius of the base and h is the height of the cylinder. 

Volume = nr h 

Curved surface area = = Inrh 

Total surface area = Inrh + 2jrr 2 = 2nr(h + r) 

(ii) A hollow cylinder has a cross section of a ring. Volume of the 
material contained in a hollow cylindrical ring. = n^R 2 - r 2 j h where 
R is the outer radius, r is the inner radius and h, the height. 

10.5 Pyramid 


(i) A solid whose base is a polygon and whose faces are triangles is 

called a pyramid. The triangular faces meet act a common point called 














vertex. The perpendicular from the vertex to the base is called the 
height of the pyramid. A pyramid whose base is a regular polygon and 
the foot of the perpendicular from the vertex to the base coincides 
with the centre of the base, is called a right pyramid. 

(ii) The length of the perpendicular from the vertex to any side of the base 
(please note that this side will be the base of one of the triangular 
lateral faces of the prism) along the slant lateral surfaces is called the 
slant height of the prism. 


Volume of pyramid = - * Area of base x Height. 


Lateral surface area = - x Perimeter of the base x'Slant height. 


Total surface area = Lateral surface area + Area-ofthe base. 


10.6 Cone 



(i) A cone is equivalent to a right pyramid whose base is a circle. The 
lateral surface of a cone does not consist of triangles like in a right 
pyramid but is a single curved surface. 

(ii) If r is the radius of the base of the cone, h is height of the cone and / 
is the slant height of the cone, when we have the relationship. 


l 2 = r 2 + h 2 


1 2 

Volume - -nr h 


Curved surface area = - nr-l 




■ -'T : • ’ 

: ' - i ' '■ ' 










.Vv r.' 


Total surface area = nrl + nr 2 = nr ( l + r ) 

(iii) A cone can be formed by taking the sector of a circle and joining 

together its straight edges. If the radius of the sector is R and the angle 
of the sector is 0°, then we have the following relationships between 
the length of the arc and area of the sector on the one hand and base 
perimeter of the cone and curved surface area of the cone on the other 
hand. 

Radius of the sector = Slant height of the cone i.e., R = 1 


I •• *.w 

mm* 


■J ; •; 4 




< i. *.*. -.V.-vLi 
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Length of the arc of the sector = Circumference of the base of the 
cone. 


0 


i.e., —— x2x7t/? = 2jtr 
360 


=>r =- xR 

360 


And area of the sector = curved surface area (actually, from this last 
equation, substituting the values from the first two equations, we can 
get the curved surface area of the cone, which is what is given 
previously as equal to nrl ) 




10.7 Cone Frustum 



1 ' 

r 

cc 1 


1 "*^>1 


V V~-» 

\\ \ 

V 


v\Y 




\ 


V 


A 


\ v 


(i) If a cone is cut into two parts by a plane'p'arallel to the base, the 
portion that contains the base is called the frustum of a cone, 

(ii) If r is the top radius; R, the radius of the base; h the height and / the 
slant height of a frustum of a cone. 

Lateral surface area of the cone = n[R + r) 

Total surface area =k^R 2 +r 2 +R-l + r-l^ 


Volume 




R 2 +Rr + r 2) j 


2 , t 2 


R H 

A bucket that a normally used in a house is a good example of the 
frustum of a once. The bucket is actually the inverted form of the 
frustum. 


10.8 Frustum of a Pyramid 



l 2 =(R-rf+h 

If H is the height of the complete cone from which the frustum is cut, 
then from similar triangles, we can write the following relationship. 

r H-h 








^ -;.v 

■. . • ' - 


p V*- l ' 

. V.-.- 





28A/11, (First Floor) Jia Sarai, HaUz Khas, Near I.I.T., New Delhi-110816, Ph.:(011)-26537527. CeU: 9<W<>1 *■ 























(i) A torus is a three-dimensional figufe-produced by the revolution of a 
circle about an axis laying in its plane biit' not intersecting the circle. 
The shape of the rubber tube in a bicycl’e~(when it is inflated folly) is 
an example of a torus. If r is a radius of the circle that rotates and a is 
the distance between the centre of the circle and the axis of revolution. 

(ii) Surface area of the torus = 4 n 2 ra 


9 9 

(iii) Volume of the torus = 2n r a 

10.10 Sphere 

(i) Any point on the surface of a sphere is equidistant from the centre of 
the sphere. This distance is the radius of the sphere. 

(ii) Surface area of a sphere = 4 nr 


(iii) Volume of a sphere = 


nr 


(iv) The curved surface area of a hemisphere is equal to half the surface 
area of a sphere, i.e., 2 nr . 

Examples: 


(ii) If 4 is the area of the base; A 2 the area of the top and h, the height 
of the frustum, 


Volume of frustum = - x /i x ^4 + 4 + V44) 


Lateral surface area =—x (Sum of perimeters of base and top) x Slant 
height 


Total surface area = Lateral surface area + 4 + 4 

\ \ 

10.9 Torus 

\ . % 


2n 

a -l 

\ V 

r 




lios 
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(i) A pyramid left after cutting of a portion at the top by a plane parallel 
to the base is called a frustum of a pyramid. 


(a) P and Q leave a point at the same time. P travelled towards North at a 
speed of 15 km/hr. Q travelled towards west at a speed of 20 km/hr. 
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Find the shortest distance between them after 3 hours 


Exp: The position of P and Q after 3 hours. 


In 3 hours, P would have travelled 45 km and Q wdulQ have travelled 60 


km. Shortest distance between them jPQ) = y45f ^0^= 75 km . 

V\ \ \ v 


(b) The wheel of a motorcar makes 800 revolutionist) covering 880 m. Find 


its diameter Take it = — . 


Exp: Let the diameter be dm. 


nxp: L/Ci me u kinleici uc am. \ \ 

Distance covered = (Number of revolutions) (circumference of the 
wheel) \s^_, 


880 = (800) - Ud) 


d = 035 
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In the figure above, O is the centre of the circle. Find the length of the 


mirror arc AB if OA = 7 cm. Take n = 


Exp: ZAOB = 360 - 270° = 90 


Length of the mirror arc AB = -x 2 nr 

360° 
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Exp: Curved surface area of the roller 


= 2 


(22 VO-7^ 


(3) = 6.6 sq.m 


\7 A 2 J 

Cost of leveling the road 
= (600) (6.5) (5) 

= Rs. 19800. 


(h) A cylindrical vessel of base radius 4 cm is filled with water to a height 
of 6 cm. If lead shots each of radius 2 mm are dropped into it and the 
water level rises to 8.50 cm. Find the number of lead shots dropped. 


(0 


(i) 500 


(ii) 3750 

\ S 'x \ 

V \ "-w 

(iii) 1000 

V w. 

\ -v. 

(iv) 1500 


Ans: b 

V w 

x>. 

Three cubes whose diagonals 

ar&. lOb/3 cm are 

melted to form a new cube. Find the length ofthe diagonal of the cube 

formed. 

\ * * 

* x 

(i) 1 lA cm 

\ \ 

(ii) 12 A cm 

v —* \ v 

, \ 

« ' 4! v \>-- 

\ \ \ 

(iii) 14-s/3 cm 

(iv) 13 A cm 

Ans: b 



(j) The thickness of a pipe is 2 mm and its external diameter is 0.8 cm. If 1 
cm 3 of the material of the pipe weights 15 gm, then find the weight of 
the pipe of length 28 cm. 

(i) 25.6 gm 

(ii) 31.8 gm 

(iii) 158.4 gm 

(iv) 63.6 gm 
Ans: b 

(k) A goat each is tethered with ropes of length 14 m, to two diagonally 
opposite comes of a rectangular plot with dimensions 35 m x 14 m. Find 
the total area that they are graze in the rectangular plot. 

(i) 182 sq.m 

(ii) 192 sq.m 

(iii) 308 sq.m 

(iv) 154 sq.m 
Ans. c 

(l) The area of a circle, a square and an equilateral triangle are equal. If the 
perimeters of the circle, the square and the triangle and C, S and T 
respectively. Which of the following holds true? 
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ASSIGNMENT SHEET -1 


Three boxes are coloured red, blue and green 
and so are three balls. In how many ways can 
one put the balls one in each box such that no 
ball goes into the box of its own colour? 

(a.) 1 

(b.) 2 

(c.) 3 

(d.) 4 

Write d = 1 degree, r=1 radian and g = 1 
grad. Then which of the following is true? 
(100 grad = a right angle) 

(a.) cosd ccosr ccosg __ 

N. 

S. 

(b.) COST < cos g< cos d \ 

\ 

(c.) COS T < cos d < cos g 

(d.) cosg< cosd < cos r _ \ 

\ N 

The base diameter of a glass is 20% smaller 
than the diameter at the rim. The gla'sls is \ 
filled to half the height. The ratio of emj)t^ to 
filled volume of the glass is 

V10-V9 


10 2 -9 2 


A circle drawn in the x-y coordinate plane 
passes through the origin and has chords of 
lengths 8 units and 7 units on the x and y 
axes, respectively. The coordinates of its 


centre are 


(a.) (8,7) 
(b.) (-8,7) 
(c.) (-4,3.5) 
(d.) (4,3.5) 


The number of diagonals of a convex 
deodecagon (12-gon) is 

(a.) 66 
(b.) 54 
(c.) 55 
(d.) 60 

A wheel barrow with unit spacing between 
, its . wheels is pushed along a semi-circular 
path of mean radius 10. The difference 
^between -distances covered by the inner and 
•.outer wheels’is.. 

(a.) 0 

(b.) 10 

(C.) 71 

(d.) 2n 

A vendor sells articles having a cost price of 
Rs. 100 each. He sells these articles at a 
premium price during first eight months, and 
at a sale price, which is half of the premium 
price, during next four months. He makes are 
a net profit of 20% at the end of the year. 
Assuming that equal numbers of articles are 
sold each month, what is the premium price 
of the article? 

(a.) 122 

(b.) 144 

(c.) 150 

(d.) 160 

* 

The missing number is 



(a.) -19 


(c.) 9 
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Three circles of equal diameters are placed 
such that their centres make an equilateral 
triangles as in the figure 


•Z'/tAl 




Within each circle, 50 points are randomly 
scattered. The frequency distribution of 
distances between all possible pairs of points 
will look as 


b stance 


Distance 


istance 


hstance 


The minimum number of straight lines 

required to connect the nine points above 

without lifting the pen or retracing is 

(a.) 3 

(b.) 4 

(c.) 5 

(d.) 6 


Suppose three meetings of a group of 
professors were arranged in Mumbai, Delhi 
and Chennai. Each professor of the group 
attended exactly two meetings. 21 professors 
attended Mumbai meeting, 27 attended Delhi 
meeting and 30 attended Chennai meeting. 
How many of them attended both the 
Chennai and Delhi meetings? 


(a.) 18 


(b.) 24 


(c.) 26 


(d.) Cannot be found from the above 
' v.. information 


Decode 


G E N 


M H 


R B N 


B O L 


(a.) GENT STUDENTS CAUSE LITTLE 
HEARTS BURNS 


(b.) STUDENTS ARE INTELLIGENT 
BUT PROBLEM IS NOT SOLVABLE 


(c.) THIS PROBLEM IS UNSOLVABLE 
BY ANY STUDENT 


(d.) THIS PROBLEM IS SOLVABLE BY 
INTELLIGENT STUDENTS 


There is an inner circle and an outer circle 
around a square. What is the ratio of the area 
of the outer circle to that of the inner circle? 



(a.) 


(b.) 2 


(c.) 2 V 2 

(d.) -Jill 
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One is required to tile a plane with congruent 
regular polygons. With which of the 
following polygons is this possible? 


(a.) 6-gon 
(b.) 8 -gon 
(c.) 10-gon 
(d.) 12 -gon 


Most Indian tropical fruit trees produce fruits 
in April-May. The best possible explanation 
for this is 


(a.) optimum water availability for fruit 
production. 

(b.) the heat allows quicker ripening of fruit, 
(c.) animals have no other source of food in 


summer. 


\ 21 . 


(d.) the impending monsoon provides 
optimum conditions for propagation. 


The probability that a ticketless traveler is 'x 
caught during a trip is 0.1. If the traveler - . 
makes 4 trips, the probability that he/she will 
be caught during at least one of the trips .is: % ' 


(a.) l-(0.9) 4 


(b.) (1-0.9) 4 


(c.) 1 —(1—0.9) 4 


(d.) (0.9) 4 


Let A,B be the ends of the longest diagonal 
of the unit cube. The length of the shortest 
path from A to B along the surface is 

(a.) S 

(b.) 1+V2 

(c.) V5 


(d.) 3 


The statement: “The father of my son is the 
only child of your parents” 


(a.) can never be true 

(b.) is true in only one type of relation 


(c.) can be true for more than one type of 
relations 


(d.) can be true only in a polygamous family 


How many digits are there in 3 16 when it is 
expressed in the decimal form? 


(a.) Three 
(b.) Six 
(c.) Seven 


(d.) Eight 

“The clue is hidden in this statement”, read 
the note handed to Sherlock by Moriarty, 
who hid the stolen treasure in one of the ten 
pillars. Which pillar is it? 

(a.) X 

ifkTU 


(c.) Ill 
(d.) IX 

'What is angle x in the schematic diagram 
given below? 



(a.) 60 
(b.) 50 
(c.) 40 
(d.) 30 


A 3m long car goes past a 4m long truck at 
rest on the road. The speed of the car is 
7 m/s. The time taken to go past is 


(a.) 4/7 s 


(b.)ls 


(c.) 7/4 s 


(d.) 10/7 s 


Of three persons A,B and C, one always lies 
while the others always speak the truth. C 
asked A , “Do you always speak the truth, 
yes or no?” He said something that C could 
not hear. So, C asked S, “what did A say?” 
B replied, “ A said No”. So, who is the liar? 

(a.) A 
(b .)B 
(c.)C 

(d.) Cannot be determined 


28A/11, (First Floor) Jia Sarai, Hauz Khas, Near I.I.T., New Delhi-110016, Ph.: (011)-26537527, Cell: 9999183434 & 9899161734,8588844789 

E-mail: info(2)diDsacadeinv.com; Website: www.dinsflPflHftmv rnrn 














Consider 3 parallel strips of 10 m width 

running around the Earth, parallel to the 

equator; A, at the Equator, A 2 at the Tropic 

of Cancer and A 3 at the Arctic Circle. The 

order of the areas of the strips is 

(a.) A i <A 2 < A 3 

(b.) A { = A 2 > A 3 

(c.) A l > A 2 = A 3 

(d.) A l > A 2 > A 3 

A pyramid shaped toy is made by tightly 
placing cubic blocks of lxlxl cm 3 . The base 

of toy is a square 4x4 cm 2 . The width of 
each step is 0.5 cm . How many blocks are 
required to make the toy? 

(a.) 30 
(b.) 34 
(c.) 36 
(d.) 40 

A single celled spherical organism contaips•>. 
70% water by volume. If it losses 10% of its, 
water content, how much would its surface 
area change by approximately? , \ 

(a.) 3% 

(b.) 5% \ v 

(c.) 6% 

(d.) 7% 

Two plane mirrors facing each other are kept 

at 60° to each other. A point is located on 

the angle bisector. The number of images of 

the point is 

(a.) 6 

(b.)3 

(c.)5 

(d.) Infinite 
Suppose 

1 . x = 4 

2. Then x-4 = x 2 -4 2 (as both sides are 
zero) 

3 . Therefore (x-4) = (x-4)(x+4) 

Cancelling (x- 4) from both sides 

4 . 1 = (x+4) 

5 . Then x = -3 
Which is the wrong step? 

(a.) 1 to 2 

(b.) 2 to 3 ' 

(c.) 3 to 4 
(d.) 4 to 5 


Let m and n be two positive integers such 
that m+n + mn = 118 . Then the value of 
m + n is 

(a.) Not uniquely determined 
(b.) 18 
(c.) 20 
(d.)22 

From a group of 40 players, a cricket team of 
11 players is chosen, then, one of the eleven 
is chosen as the captain of the team. The total 

( fn ') 

number of ways this can be done is [ j 
\n'‘ v"/ 

below means the number of ways n objects 
ban be chosen from m objects] 


(b.)ll 


(c.) 29 


I bought a shirt at 10% discount and sold it to 
a friend at a loss of 10%. If the friend paid 
me Rs. 729.00 for the shirt, what was the 
undiscounted price of the shirt? 

(a.) Rs. 900 

(b.) Rs. 800 

(c.) Rs. 1000 

(d.)Rs. 911.25 

Jar W contains 40 whit marbles and jar B 
contains 40 black marbles. Ten black 
marbles from B are transferred to W and 
mixed thoroughly. Now, ten randomly 
selected marbles from W are put back in Jar 
B to make 40 marbles in each jar. The 
number of black marbles in W 

(a.) would be equal to the number of white 
marbles in B 

(b.) would be more than the number of white 
marbles in B 

(c.) would be less than the number of white 
marbles in B 

(d.) cannot be determined from the 
information given 
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How many non-negative integers less than 
10,000 are there such that the sum of the 
digits of the number is divisible by three? 

(a.) 1112 
(b.) 2213 
(c.) 2223 
(d.) 3334 
If aN^>S 
eF=>I 
gH => M 

then nS =>? 

(a.) T 
(b.) A 
(c.) L 
(d.) K 

In each of the following groups of words is a \ 
hidden number, based on which you should 
arrange them in ascending order. Pick the'-' 
right answer: \ 

A. Tinsel event \ 


B. Man in England % \ 

\ "x 

C. Good height 

D. Last encounter 
(a.) A,B,C,D 

(b.) C,B,D,A 
(c.) A,C,D,B 
(d.) C,D,B,A 

Two ants, initially at diametrically opposite 
points A and B on a circular ring of radius 
R, start crawling towards each other. The 
speed of the one at A is half of that of the 
one at B. The point at which they meet is at a 
straight line distance of 
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Starting from a point A you fly one mile 
south, then one mile east, then one mile north 
which brings you back to point A . Point A 
is NOT the north pole. Which of the. 
following MUST be true? 

(a.) Your are in the Northern Hemisphere 

(b.) Your are in the Eastern Hemisphere 

(c.) Your are in the Western Hemisphere 

(d.) Your are in the Southern Hemisphere 

Information in DNA is in the form of 
■ sequence of 4 bases namely A,T,G and C. 
-The'proportion of G is the same as that of 
'C, and that of A is the same as that of T . 
Which of the following strands of DNA will 
potentially have maximum diversity (i.e., 
maximum information content per base)? 

(a.) length 1000 bases with 10% G 

(b.) length 2000 bases with 10% A 

(c.) length 2000 bases with 40% T 

(d.) length 1000 bases with 25% C 

AB is the diameter of a circle. The chord CD 
is perpendicular to AB intersecting it at P. If 
CP = 2 and PB = 1, the radius of the circle is 



(b) 2.5 


Based on the graph, which of the following 
statements is NOT true? 


(a.) R from A 

(b.) — from A 
2 

(c.) R from B 
(d.) from B 



-- J 2S 22 


tQ9Q 1*$M t*Mt 2002 2000 acilQ 20*4 
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(a) Number of gold medals increased 45. What is the area of the triangle bounded by 

whenever total number of medals the lines y = 2x,y = -2xznd y = 6? 

increased 

(b) Percentage increase in gold medals in (a>)36 

2010 over 2006 is more than the (b.) 18 

corresponding increase in total medals (c) 12 

(c) Every time non-gold medals together 

account for more than 50% of the total ' ’’ 

medals 46. A 2.2 m wide rectangular steel plate is 

(d) Percentage increase in gold medals in corrugation as shown in the diagram. Each 

2010 over 2006 is more than the corrugation is a semi-circle in cross section 

corresponding increase in 2002 over having a diameter of cm. what will be the 

1998 width of steel sheet after it is corrugated? 

We define a function f(N) = of digit of N, 
expressed as decimal number. 
g.f (137) = 1+3 + 7 = 11.Evaluate /(2 7 3 5 5 6 ) . ^>, 

(a.) 10 n ... / \i a 

v ’ \ \ ' fa.) 1.4 m 

(b.) 18 v V 

(0 28 < b '> Um 

(d.)ll ,X\0 (O 0.7 m 

Every month the price of a particular (d.)l.lm 

commodity falls in this order: 1024, \n, . • D . r ,. , ^ , 

640 400 250 \ \. 41 • A J a y 3unty, Chmu and Deb were agent, 

’• \. backer, compounder and designer, but not 

What is the next value? \ necessarily in that order. Deb told the backer 

(a.) 156.25 \ '' ^ that Chinu is on his way. Ajay is sitting 

(b.) Approximately 39 across the designer and next to the 

✓ c ^ ^ compounder. The designer didn’t say 

’ ^ anything. What is each person’s occupation? 

A cubical piece of wood was filed to make it ^ ^ ^pounder, bunty-designer, 

into the largest possible sphere. What chinu-backer, Deb-agent 

fraction of the original volume was removed? (b.) Aj ay-compounder; Bunty -backer Chinu- 

(a.) More than 3/4 agent; Deb -designer 

(b-) 1/2 (c.) Ajay-backer; bunty-agen; Chinu- 

(c.) Slightly less than 1/2 designer; Deb-compounder 

(d.) Slightly more than 1/2 (d.) Ajay-backer ; Bunty-designer; Chinu- 

Three volumes of a Hindi book, identical in agent; Deb-compounder 

shaiK and size are next to each other in a 48 Tw0 |atfoms are araKd hori zo„tally by 

shelf all upright so that then spmes are distance A a|]d vertical| b distance B 

visible m let to right: I, II, III. A worm starts . , , , , . - u 

. r . * , ’ ■ r* i are to be connected by a staircase having 

eating trom the outside front cover of volume . i A 

T T A . it . x - j identical steps. If the minimum permissible 

I, and eats its way horizontally to the outside , , • . . 

u i n i T j x x step length is a and the maximum 

back cover of volume I, and eats its way . M f 1 . t , _ 

horizontally to the outside back cover of permissible step height is b, the number of 

volume III. What is the distance travelled by ste P s sta i rcase can have is 

the worm, if each volumes is 6 cm thick? ( a< ) >b lb 

(a.) 6 cm ... 

v ’ (b.) <AI a 

(b.) 12 cm 

(c.) 18 cm (c.) > B/b and <AI a 

(d.) A little more than 18 cm (d.) < Bib and > Ala 
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Then sun of first n natural numbers with one 
of them missed is 42. What is the number 
that was missed? 


A mouse has to go from point A to B without 
retracing any part of the path, and never 
moving backwards. What is the total 
numbers of distance paths that the mouse 
may take to go from A to B? 



(a.) 11 

(b.)48 " ^ 

(c.) 72 

(d.)24 \\ 

A certain day, which is x days before ,12'\ 
August is such that 50 days perior to that day, 
it was 4a: days since March 30 th of the same.;... 
year. What is jc? \ ’\ N 

(a.) 18 ^ 

(b.) 30 
(c.) 22 
(4)16 

What is the next term in the following 
sequence? 

7,11,13,17,19,23,29,.... 

(a.) 37 
(b.) 35 
(c.) 31 
(4)33 

Which of the following figures best shows 
that y is inversely proportional to a: ? 
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What is the maximum number of whole 
laddoos having diameter of 6 cm that can be 
packed in a box whose inner dimensions are 
24x18x17 cm 3 ? 

'to 24 

(b.) 30 

to 33 

(4)36 

If N,E and T are distinct positive integers 
such that NxExT = 2013 then which of the 
following is the maximum possible sum of 
W, £ and r? 


(b.) 2015 
(c.) 675 
(4)671 

The areas of the inner circle and the shaded 
ring are equal. The radii r x and r 2 are related 
by 



(b.) (o.o) 


(a.) r x =r 2 

(b.) r x =r 2 4l 


(c.) r, =r 2 V3 
(d.) r. = 2n 
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The equation m 2 - 33«+ 1 = 0, where m & n are 
integers, has 

(a.) No solution 

(b.) Exactly one solution 

(c.) Exactly two solution 

(d.) Infinitely many solution 

Which of the following numbers is a perfect 
square? 

(a.) 1022121 

(b.) 2042122 

62< 

(c.) 3063126 \ 

(d.) 4083128 t \> 

What is the 94 th term of the following 
sequence 

1,1,2,2,2,2,3,3,3,3,3,3,4,4,4,4,4,4,4,V^ \ '\ N 

(a.) 8 
( b.)9 
(c.) 10 

(d.)ii \ Y~ 

The following graphs depict variatioaln the\ 63. 
value of Dollar and Euro in terms of the' - 
Rupee over six months. v ' -w 



Jan Feb March Apr May 


Which of the following statements is true? 

(a.) Values of Dollar and Euro rose steadily 
from to june 

(b.) Values of Dollar and Euro rose by equal 
rate between January to march 

(c.) The rise in the value of Dollar from April 
to May is three times the fall in Euro 
during the same period 

(d.) Values of Dollar and Euro rose equally 
between May and june 

Two identical cylinders of the same height as 
a bigger hollow cylinder were put vertically 
into the latter to fit exactly into it. The 
volume of the bigger cylinder is V . The 
volume of each of the smaller cylinders is 


1 




(a.) V /8 
(b.) VIA 
(c.) V/2 
(d.) V 

. What is the length of the longest rod that can 
be .put in a hemispherical bowl of radius 10 
•cm such that no end of the rod is outside the 
bowl? (Assunie,,that the rod has negligible 
.thickness). 

(a.) 10V2 cm 

(b.) 10V3 cm 

(c.) 10V4 cm 

(d.) 10V? cm 

On a semi-circle of diameter 10m drawn on 
a horizontal ground are standing 4 boys A, 
B, C and D with distances AB = BC = CD . 
The length of line-segment joining A and B 



(a.) 5 m 
(b.) 6 m 
(c.) 7 m 
5 n 

(d.) —m 
3 

You get 20% returns on your investment 
annually, but also pay a 20% tax on the 
gain. At the end of 5 years, the net gain made 
by you (as percentage of the capital) is 
approximately 

(a.) 0 

(b.) 16 

(c.) 80 

(d.) 100 


28A/U, (First Floor) Jia Sarai, Hauz Klias, Near I.I.T., New Delhi-110016, Pb.: (0U)-26537527, Cell: 9999183434 & 9899161734, 8588844789 
E-mail: infoO.dipsacademy.com: Website: Vvww.dipsacademy.coni 


65 













REGENERATING LOGICS 


An ISO 3001 : 2008 Certified Institute 


Assignment Sheet-1 


A cubic cavity of edge 20 //m is filled with a 
fluid with a cubic solid of edge 2 fim . What 
percent of the cavity volume is occupied by 


Marks obtained by two students SI and S2 in 
a four semester course are plotted in the 
following graph 


the fluid? 

80 

* \ 

A 



(a.) 10.0 

J2 TO 

(Q AA 


t 1 


ST 

(b.) 20.0 

S “ 

a] 
* ! 

,.V 

. 



(c.) 90.0 

5 u 

■ st 





(d.) 99.9 

The following table shows the price of 
diamond crystals of particular quality. 


Wt. of a diamond 
crystal (in carat) 

Price per carat 
(in lakh Rs.) 

1 

4 

2 

8 

3 

12 

4 

16 


69 . 


What will be the price (in lakh Rs.) of a*S*5 
carat diamond crystal? \, 

(a.) 10 

(b.) 20 

(c.) 25 

(d.) 50 

A man on the equator moves along 0° 
longitude up to 45° A^. He then turns east 
and moves up to 90° E, and returns to the 

equator along 90° is. The distance covered in 
multiples of Earth’s radius R is 


(a.) -n R 

■ V 4 


(b.) \-+-^ r \R 

U 4a/2 J 


( C .) \ -+A= U 

12 2 V 2 J 


V4 \/2 J 


i h n tv 

Semester 

Which of the following statements is true? 

Ja»)‘~S2 got higher marks than SI in all four 
\ x -- semesters 

(b.) Over four semesters, SI improved by a 
higher percentage compared to S2. 

(c.) Total marks of SI and S2 are equal 

(d.) SI and S2 did not get the same marks in 
any semester. 

To go from the engine to the last coach of his 
train of length 200 m, a man jumped from his 
train to another train moving on a parallel 
track in the opposite direction, waited till the 
last coach of his original train appeared and 
then jumped back. In how much time did he 
reach the last coach if the speed of each train 
was 60 km/hr? 

(a.) 5 5 
(b.) 65 
(c.) 10 5 
(d.) 125 

How many digits are there in 
2 17 x3 2 x5 14 x7? 

(a.) 14 
(b.) 15 
(c.) 16 
(d.) 17 

The following sum is 
1 + 1-2 +3-4 +5-6...-20 = ? 

(a.) 10 
(b.) -10 
(c.) -11 
(d.) -9 
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What is the next number in the following 
sequence? 

2 , 3 , 5 , 6 , 3 , 4 , 7 , 12 , 4 , 5 , 9 ,... 

(a.) 10 
(b.) 20 
(c.) 13 
(d.) 6 

After giving 20% discount on the marked 
price to a customer, the seller’s profit was 
20% . Which of the following is true? 

(a.) Salcimr. Marh;J|m . + 


(b.) ‘^l " 1 

(c.) ^Marked price + Cost price) > 

3 \ 

Marked price + Cost price 
Sale price >- 1 

\ 

2 . 

(d.) Sale price >-(Mated price + Crist price) 

Coordinates of a point in x, y, z space is (1, 
2, 3). What would be the coordinates ofits 
reflection in a mirror along the x, z plane? 

(a.) (-1,-2,-3) 

(b.) (1, -2, -3) 

(c.) (1,-2,3) 

(d.) (-1,2,3) 

You are given 100 verbs using which you 
have to form sentences containing at least 
one verb, without repeating the verbs, under 
the condition that the number of verbs (from 
this set of 100) in any two sentences should 
not be equal. The maximum number of 
sentences you can from is 

(a.) 10 

(b.) 13 

(c.) 14 

(d.) 100 

A 4x4 magic square is given below: 


Assignment Shect-1 


How many 2x2 squares are there in it whose 
elements add up to 34? 

(a.) 6 

(b.) 9 

(c.) 4 

(d.) 5 

November 9, 1994 was a Wednesday. Then 
which of the following is true? 

(a.) November 9, 1965 is a Wednesday and 
November^, 1970 is a Wednesday. 

(b,) November 9, 1965 is not a Wednesday 
and November 9,1970 is a Wednesday. 

•'(c.) November^, 1965 is a Wednesday and 
November 9,1970 is not a Wednesday. 

(d.) November 9, 1965 is not a Wednesday 
and November 9, 1970 is not a 
Wednesday. 

If a 4 digit year (e.g. 1927) is chosen 
randomly, what is the probability that it is 
NOT a leap year? 

(a.) \ 

4 


(c.) <- 

4 


(d.) >- 
4 

Three years ago, the difference in the ages of 
two brothers was 2 years. The sum of their 
present ages will double in 10 years. What is 
the present age of the elder brother? 

(a.) 6 

(b.) 11 

(c.) 7 

(d.) 9 

Find the missing number in the sequence 

61,52,63,94,....,18,001,121 

(a.) 46 

(b.) 70 

(c.) 66 

(d.)4 
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1 

15 

14 

4 

12 

6 

7 

9 

8 

10 

11 

5 

13 

3 

2 

16 













If we plot the weight (w) versus get (t) of a 
child in a graph, the one that will never be 
obtained from amongst the four graphs given 
below is 


(a.) X. 




(c.) 3 . 



r\ 


, 86 . 

\ V 


(d.) 4, 





A hemispherical bowl is being filled with 
water at constant volumetric rate. The level 
of water in the bowl increases 

(a.) in direct proportion to time, 

(b.) in inverse proportion to time, 

(c.) faster than direct proportion to time, 

(d.) slower than direct proportion to time. 

Equal masses of two liquids of densities 
kg/m 3 and 4 kg/m 3 are missed thoroughly. 
The density of the mixture is 

(a.) 4.8 kg/m 3 
(b.) 5.0 kg/m 3 
(c.) 5.2 kg/m 3 
(d.) 5.4 kg/m 3 

Two points A and B on the surface of the 
Earth have the following latitude and 
longitude co-ordinates. 

A: 30° N, 45° E 
B: 30°N, 135°W 


If R is the radius of the Earth, the length of 
the shortest path from A to B is 


(d.) 1 ~ 7 f~ 

Amoebae are known to double in 3 min. Two 
''.identical vessels A & B, respectively contain 
. oiie and two amoebae to start with. The 
' '-vessel fidgets filled in 3 hours. When will A 
-"gg.t filled? 

(a.) 3 hours 
(b.) 2 hours 57 min 
(c.) 3 hours 3 min 
(d.) 6 hours 

Students of a school are divided into 4 
groups. What is the probability that three 
friends get into the same group? 


•< w 5 


A fruit vendor buys 120 Shimla apples at 4 
for Rs. 100, and 120 Golden apples at 6 for 
Rs. 100. She decides to mix them and sell at 
10 for Rs. 200, She will make 

(a.) no profit, no loss 
(b.) a loss of 4% 

(c.) a gain of 4% 

(d.) a loss of 10% 

4° + 4 2 + 4~ 2 + 4 1/2 + 4~ 1/2 = 

(a.) 4° 

2 I _ 2 I 

(b.) 4 2+42 

9 

(c.) 19 t7 


(d.) 22- 
lb 
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In an enclosure there were both crows and 
cows. If there were 30 heads and 100 legs, 
what fraction of them are crows? 

(a.) 1/3 

(b.) 1/4 

(c.) 1/10 

(d.) 3/10 

A cart wheel rolls along a straight line. If the 
distance covered is equal to the diameter of 
the wheel, what is the angle through which 
the wheel has turned? 

(a.) 90° 0 

(b.) between 90° and 120° \ —\'X 

(c.) between 120° and 150° 

(d.) between 150° and 180° \-. 

\ “X \ 

\ X 

In a class of 10 students, 3 failed iq_13'\ 
History, 6 failed in Geography and 2 faileUin \ ~~ 
both. How many passed in both the subject? 'X — 

\ A. 

w 1 VI 

(b.) 2 
(c.) 3 
(d.) 0 




As shown in the diagram above, a sphere is 
placed on the top of an incline. It rolls down 
the incline without slipping in exactly 50. 
The radius of the sphere is 


(a.) | 



) 

(b.) | 

i 1 ) 


\7t) 

(c.) | 

fio" 



(d.) 10 cm 


A set of concentric circles of integer radii 
1,2, A is shown in the figure above. An ant 
starts at point Ai, goes round the first circle, 
returns to A,, moves to A 2 , goes round the 
second circle, returns to A 2 , moves to A 3 and 
repeats this until it reaches A N . The distance 
^ covered by the ant is 

Va(A + 1)^ 

(b.) 2A0r+>\ 

(c.) x(N+\)N-f’N-l 
'(d.) n(N-l)N+N-l 

/Ni 

i ^ 

! ,M 

: /$l r 

j / 2 

f / j 

/0/ 

V 7 r 3 


The figure above shows an infinite series of 
triangles, in which r l >r 2 >r y .. What is the 
total length of the solid line segments in the 
figure? 


r. n 
—+ —+• 


(b.) -X 


(d.) ^ 


If a n b t and c, are distinct, how many terms 
will the expansion of the product 
(a, + a 2 + a 3 )(/>, +b 2 + b 1 + 6 4 )(c 1 +c 2 +c 3 + c 4 + c 5 ) 
contain? 

(a.) 12 
(b.) 30 
(c.) 23 
(d.) 60 
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A large tank filled with water is to be 
emptied by removing half of the water 
present in it everyday. After how many days 
will there be closest to 10% water left in the 
tank? 


(a.) One 
(b.) Two 
(c.) Three 
(d.) Four 

n is a natural number. If n 5 is odd, which of 
the following is true? 


A. n is odd 


B. n 3 is odd 


C. n 4 is even 


(a.) A only 
(b.) B only 

(c.) C only - 

(d.) A and B only 

Suppose you expand the product 
(xi+y,)(x 2 +y 2 )...( X2o + y 2 o) . How many 

terms will have only one x and rest y 's ?_^ 

(*.)1 

(b.)5 ^ 

in 


(c.) 10 

(d.) 20 

A 16.2 m long wooden log has a uniform 
diameter of 2 m. To what length of log 
should be cut to obtain a piece of 22 m 3 


volume? 


(a.) 3.5 m 
(b.) 7.0 m 
(c.) 14.0 m 
(d.) 22.0 m 

What is the last digit of 7 73 ? 

(a.) 7 
(b.)9 
(c.)3 
(d.)l 

A lucky man finds 6 pots of gold coins. He 
counts the coins in the first four pots to be 
60, 30, 20 and 15, respectively. If there is a 
definite progression, what would be the 
numbers of coins in the next two pots? 

(a.) 10 and 5 
(b.)4 and 2 
(c.) 15 and 15 
(d.) 12 and 10 
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A bee leaves its hive in the morning and after 
flying for 30 minutes due south reaches a 
garden and spends 5 minutes collecting 
honey. Then it files for 40 min utes due west 
and collects honey in another garden f or 10 
minutes. Then it returns to the hive taking the 
shortest route. How long was the bee away 
from its hive? (Assume that the bee flies at 
constant speed) 

(a.) 85 min 
(b.) 155 min 
(c.) 135 min 
(di)Less than 1 hour 
Find the missing number: 


.25 25 A 20 10 



\\ \ 


In solving a quadratic equation of the form 
x 2 +ax+b = 0, one student took the wrong 
value of a and got the roots as 6 and 2; while 
another student took the wrong value of b 
and got the roots as 6 and 1. What are the 
correct values of a and b , respectively? 

(a.) 7 and 12 
(b.) 3 and 4 
(c.)-7 and 12 
(d.)8 and 12 

The distance between two oil rigs is 6 km. 
What will be the distance between these rings 
in maps of 1 : 50000 and 1 : 5000 scales, 
respectively? 

(a.) 12 cm and 1.2 cm 
(b.) 2 cm and 12 cm 
(c.) 120 cm and 12 cm 
(d.) 12 cm and 120 cm 

A bird perched at the of a 12 m high tree sees 
a centipede moving towards the base of the 
tree from a distance equal to twice the height 
of the tree. The bird files along a straight line 
to catch the centipede. If both move at the 
same speed, at what distance from the base of 
the tree will the centipede be picked up by 
the bird? 

(a.) 16 m 
(b.)9m 
(c.) 12 m 
(d.) 14 m 


•;V 28A/11 ’ (First Floor) JlaSarai, Hauz Khas, Near I.LT, New Delhl-U0016,Ph.: (0U)-26537S27, Cell: 9999183434 & 9899161734,8588844789 

il a rnm • WphsltA* www 41 















REGENER ATI N G L DEI C£ 


An ISO 9001 : 2008 Certified Institute 


An ant goes from A to C in the figure 
crawling only on the lines and taking the 
least length of path. The number of ways in 
which it can do so is 



A point is chosen at random from a circular 
disc shown below. What is the probability 
that the point lies in the sector OAB? 
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A king ordered that a golden crown be made 
for him from 8 kg of gold and 2 kg of silver. 
The goldsmith took away some amount of 
gold and replaced it by an equal amount of 
silver and the crown when made, weighed 10 
kg. Archimedes knew that under water gold 
lost 1/20* of its weight, while silver lost 
ofl/10*. When the crown was weighed under 
water, it was 9.25 kg. How much gold was 
stolen by the goldsmith? 

(a.) 0.5 kg 
(b.)lkg 
(c.)-2kg 
(d ) 3 kg 

In the figure below the numbers of circles in 
the blank row must be 


(Where ZAOB = x radians) 


(b.)± 

n 


(a.) 12 and 20 
(b.) 13 and 20 
(c.) 13 and 21 
(d.) 10 and 11 

Which of the following is indicated by the 
accompanying diagram? 



(a.) a+ab+ab 2 +... = a / (l - b) for \b\ < 1 
(b.) a > b implies a 3 > h 3 

(c.) (a+b) 2 = a 1 + lab+b 2 

(d.) a > b implies -a<-b 

Which of the following numbers is the 
largest? 


2 3 4 if 2 4 2 ’ z|.^ 2 


A ray of light, after getting reflected twice 
from a hemispherical mirror of radius R (see 
the above figure), emerges parallel to the 
incident ray. The separation of the original 
incident ray and the final reflected ray is 

(a.) R 

(b.) r4i 

(c.) 2 R 

(d.) RS 
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The cube ABCDEFGH in the figure has each 
edge equal to a . The area of the triangle with 
vertices at A,C and Fis 


/F" 

7 


8 

Ui 

1 'iMOMMOO 



(a.) 4 «> 

4 


(c.) a 2 
(d.) 2V3 a 


A circle of radius 5 units in the XY plane has 
its centre in the first quadrant, touches the x - 
axis and has a chord of length 6 units on the 
y -axis. The coordinates of its centre are 

(a.) (4, 6) 

(b.)(3, 5) 

(c.) (5, 4) 

(d.) (4, 5) 

A wire of length 6m is used to make a 
tetrahedron of each edge lm, using only one 
strand of wire for each edge. The minimum 
number of times the wire has to be cut is 


123. What is the number of distinct arrangements \ 

of the letters of the word UGCCSIR so that.U - Y ' 

\ 

and I cannot come together? \ 

(a.) 2520 
(b.) 720 
(c.) 1530 
(d.) 1800 

124. Suppose the sum of the even positive 
numbers is 21. What is the minimum possible 
value of the average of the square of these 
numbers? 

(a.) 63 

(b.) 21 

(c.)9 

(d.)7 


w 


125. Let 


l 13 +2 13 -t-3 13 +...+100 13 


n 1 +3 +5 +...+99 

B = -, 

50 

2 13 + 4 13 +6 13 +... + 100 13 
C ” 50 

following is true? 

(a.) B<C<A 

(b.) A<B<C 

(c.) B<A<C 

(d.) C<A<B 


Which of the 



If the sum of the next two terms of the series 
below is x, what is the value of log 2 x ? 

2,-4, 8,-16, 32,-64,128,. 

(a.) 128 
(b.) 10 
(c.) 256 
(d.)8 



A conical vessel with semi-vertical angle 30° 
and height 10.5 cm has a thin lid. A sphere 
kept inside it touches the lid. The radius of 
the sphere is cm is 

(a.) 3.5 

(b.)2 

(c.) 6.5 

(d.) 7 
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Amar, Akbar and Anthony are three friends, 
one of whom is a doctor, another is an 
engineer and the third is a professor. Amar is 
not a engineer. Akbar is the shortest. The 
tallest person is a doctor. The engineer’s 
height is the geometric mean of the heights of 
the other two. Then which of the following is 
true? 

(a.) Amar is a doctor and he is the tallest 

(b.) Akbar is a professor and he is the tallest 

(c.) Anthony is an engineer and he is shortest 

(d.) Anthony is a doctor and he is the tallest 

If 100 cats each 100 mice in 100 minutes, 
then how long will it take for 7 cats to catch 
7 mice? 

(a.) 100/7 minutes 
(b.) 100 minutes 
(c.) 49/100 minutes 
(d.) 7 minutes 

What does the diagram demonstrate? 


\ 136. 

\\ 



(a.) l + 2+3 + ... + tt = 


«•(« + !) 


(b.) I 2 +2 2 +3 3 +... + n 2 


n-(n + \) *(2n + l) 


Assignment Sheet-1 


At what time after 4 O’ clock, the hour and 
the minute hands will lie opposite to each 
other? 

(a.) 4 -50'+31" 

(b.) 4-52'-51" 

(c.) 4-53'-23" 

(d.) 4-54'-33" 

Which of the following curves just touches 
the x axis? 

(a < )y = x 2 -x+l 

(b.) y = x 2 -2.V + 2 

(c.) y = x 2 -T(k.+ 25 

(d.) y = x 2 — 7 jc +12 

If AB is paralled to CD and AO = 20D, then 
the area of triangle OAB is bigger than the 
area of triangle OCD by a factor of 



A semi-circular arch of radius R has a 
vertical pole put on the ground together with 
one of its legs. A ant on the top of the arch 
finds the angular height of the tip of the pole 
to be 45°. The height of the pole is 



(c.) 1 + 3 + ...+(2«+ = -l) = « 2 finds the angular height of the tij 

, , , w , ,v to be 45°. The height of the pole i 

(d.)2' + 4' + ... t (2») ! =^2±iH^ 

Suppose there are socks of N different 

colours in a box. If you take out one sock at a ^-- 

time, what is the maximum number of socks jr 7\ 

that you have to take out before a matching / „/ \ 

pair is found? Assume that N is an even / __ 

number. 

(a .) N (a.) y[lR 

(b.) N+l (b .)JiR 

^ (c.) V4 R 

N 

^2 (d.) V5 R 


28A/11, (First Floor) Jia Sarai, Hauz Khas, Near f,I.T., New Delhi-110016 v Ph.: ,(011)-26537527, Cell: 9999183434 & 9899161734,8588844789 
E-mail: infp^dipsacademy.coin; Website: www.dipsacademy.com 














28A/11, (First Floor) Jia Sarai, Hauz Khas, Near IXT., New Delhi-110016, Ph.: (011)-26537527, Cell: 9999183434 & 9899161734, 8588844789 
E-mail: mfo@dipsacademY.com; Website: www.dipsacademv.com 






















